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’ MATEMATHKA 
IO. M. BEPESAHCKHH 


O PA3JIOKEHHM MO COBCTBEHHbIM ®YHKIMSAM OBLUHX 
CAMOCONP ADKEHHbIX Hb OEPEHILMAJIbHbIX ONMEPATOPOB 


(II pedcmas.1zeno axademuxom H. H. Bozoawbobam 25 I 1956) 


B padote UW. M. Tenpcanga u A. TF. Kocriovenxo (°) nocrpoenn pa3vo- 
XKeHHA MO COOCTBEHHBIM (PyHKUHAM OOWIMX CaMOCOMPsKeEHHBIX OMepaTopos. 
B stow s3ameTKe JaeTcCa Apyroli no_xoq K pa3u0x%KeHHIO 0 COOcTBeHHEIM 
@yHKUMAM MOAOSHBIX ONepaTopos (B YacTHOCTH, AuppepenunambHbIx). Hamu 
MOCTpOecHHA BeyTCHA B CsefyIOuleM Mane. 

OcHOBHBIM (paKTOM CII€KTPaJIbHOM TeOpHH 2/IMMTHYeECKAX CaMOCONps»KeH- 
HBIX WupPepeHWHaJIbHBIX OMepaTOPOB ABJIACTCH JOKa3aTeJIbCTBO PaBeHCTBA 
Ilapcepasa: qua cpyuKunl f(x) u g(x) umMeem 


(Eat, g) =|, {\\ 9c, ys d) f(y) g(x) dxdy} = 
a \ {\\ (x, ¥; A) FY) g(a) dxdy} do (i), (1) 
A 


rye Ex, —mpupallenve pa3smoxKeHHA evn Fy, oTBeyartoilero onepaTopy, 
Ha HHTepBasie A (KOHeYHOM HJIM OeCKOHeYHOM); %(xX, y; A) — cileKTpasIbHaA 
cyHKuua; (x, y;4)—ee mpon3BoqHaa m0 Mmepe dp(d). Agpo (x, y; A) 
«cOOpaHo» U3 COOCTBCHHBIX PYHKUHH C OMHHM WH TeM Ke COOCTBEHHBIM YHCJIOM 
HW NosTOMy TIO KaxkKJOMy H3 MepeMeHHbIX X H “y YOBJIETBOpAeT ypaBHeHHIO 
L{v] =2». Hepspie cbaktTbl B STOM HallpaBJIeHHu MpHHagexat Kapsemany (1). 
IIpupeqeHuble BbIlIe pe3syJIbTaTbl Jia cutyyad ypaBHenua I[pequnrepa ycra- 
Hopsenbt A. A. Mos3sHepom (7), a B oOuyem curyuae — Topyuurom (3) u Bpay- 
qepom (*) (cM. B CBaA3H C 9THM Takxe padoTy MayrTuepa (’)). 

Mbl moKaxKeM, UTO paBeHCTBa, aHasorMuHble (1), cipaBeqHBbI HW aA 
oouero camMoconpsxeHHOrO AudepeHWHasbHoro OMepatTopa, TOJbKO Apa 
B 9TOM Clyuae OyyT B HeKOTOPOM CMbICJe OOOSIIeHHBIMH (pyHkuMAMH. Bowee 
TOrO, OHH CpaBeQHBbI JIA OOULMX CaMOCONPsKeHHBIX-OnepaTopoB, Jeli- 
cTpyiomux B L,*. IIpHmMenutesbHO Kk 9/WIMIITHYeCCKHM ypaBHeHHAM 3TH (akTbl 
IIpPHBOAAT K MpOCTbIM H, KaK HaM Ka?KeTCA, CCTECTBCHHbIM JOKAa3aTeJIbCTBaM 
YMOMAHYTHIX BBILe PesyJIbTaTOB (BO BCAKOM CJly4ae, AIX OCTAaTOUHO PwaqKUXx 
KO3(PHIMCHTOB), a TaKxKe K Pe3yJIbTaTaM CHeKTPaJIbHOH TeOpHH OObIKHOBeH- 
HBIX JudppepeHUHabHLIX ypaBHeHHH. C pyro CTOpOHbl, Ha 9TOM IYTH Mbl 
noslyyaeM OCHOBHbIe U3 pesysIbTaTOB ynomMaHyTo padotTpr MH. M. Tempdanya 
u A. I. KocriouveHko HW B HeKOTOPBIX OTHOMICHHAX HX yTOWHAeM. 

Mp orpaHwuMMcs paccMoTpeHHem (ud cpepenuvasbHOro ypaBHeHHs, olpese- 
JleHHOrO BO BCeM IIpocrpaHcTBe. OGoOmleHHe Ha CJIydall CHCTeMbI ypaBHeHuit 
HM oOulacTH ¢ rpaHuuel He BbISbIBAeT 3aTpyAHeHHH. 

1°. Ilycrh x =(x,,..., Xn) —TOWKa n-MepHoro upoctpaHctBa £,; L,— 
mpocrpaHctso (byHKuMM oT x € En, CyMMMpyeMbIX C KBapaTOM OTHOCHTEJIBHO 


* MoxHO paccMaTpuBaTb TakKe H HeKOTOpble Apyrve TMHABOepTOBEI MpocTpaHcTBa. 
B stom clyyae MenaeTcA Bus onepaTopon D u dbyHKunii w, (6) (cM. HuKe). 
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neOeropoli Meppi di. OunuTHo MbI HasbiBaem (byHKuMIO [, aHHYyJIMpyloulyloca 
BHe HeKOTOpOli KOHeYHOH OOacTH, saBucaueh oT f. OOo3HaYHM Yepes wy (&) 
YMHOXKeHHYIO Ha signx,... Sign %, XapakTepHcTHYecKylO (YHKI[HIO 3aMKHYy- 
Toro Mapasuesenuneqa, OOpasoBaHHOrO KOOPAMHATHBIMM PHIeplJOCKOCTAMH 
MW WapasWievIbHbIMH MM THIeplJOCKOCTAMH, MPOXOMAMIMMH Yepes TOYKY x. 


n 
Tonoxum Df = Df = sa fj. IIpu nomomM HHTerpupoBaHHA No YaCTAM 
nea 


JlerkO yCTaHaBJIMBaeTCA Cuesyloulad JIeMMa. 
Jemma. Iycmp C—nekomopolt oepanurenneui onepamop @ Lz. an 
Mobolx MunumneIx nN pas Henpepvieno Ougdepenyupyemolx dynkyuu f u g 


(Cf, 2) = \\C(x, y) (Df) (9) Dg) H)dxdy, C(x, y)=(Coy, ox) (%, ¥ € En). (2) 


2°. Ilycrb Tenepp A — 92pmuTos onepatop B Ly; EF, — pa3smox%KeHHe e]H- 
HHIUbI HEKOTOpOro ero CaMoconpsxeHHOrO pacumupeHua. Ilonoxum 0 (x, y; A) = 
= (Exoy, @s), O(x, y; A) = O(x, ys 8) —O (x, ys a) (A = [a 8)). 

Teopema 1. Cywecmeyem oepanuuennan neyboieawuaa ynkKyuA 
o(h) (— ~<k< oo) u nononcumenoHo-onpedenennoe A0po W(x, y; \), onpe- 
Oenennoe npu Kascdom k noumu Onn ecex (X,Y), U seasroUyeecn no (Xx, y) 
@ynkyuetl, cymmupyemotl c Keadpamom omuocumenono mepol Ax dy @ KasKcdow 


KonedHoll OOnACMU, MaKue, 4MO \\ Os, Vi; AE ea x ay \{\\v (x, y; A) x 
A 


x F (x, y) dx dy| do(h) OAA KanKcOoti cymmupyemol c Keadpamomn ommocumencHo 
dxdy qunumnoti F (x, y)u-ato6oeo unmepeana A, Paenomepno no h Oar 
KaoOolu Koneunott oObr~acmu GC E,XEn \\ | W(x, y3 A) |Pdxdy<ag. aa xa- 


G 

Oozo kh u noumu Onn Kaocdoeo y W(x, y; ) Kak ynkyus om x ydoesemeo- 
psem caedyrowemy CcoomHnowenuro: OrA arobolt dynKyuu u uz o62acmu onpe- 
OeneHus onepamopa A, Ora Komopoti (A —dE)u gdunumna u n pas nenpe- 
poleno Ougdepenuupyema, cnpaeednueo paeencmeéo 


VE @ ys) (D(A — XE) u) (x) dx = 0. (3) 


Ananoeuunoe pacencmeo umeem mecmo u no y npu duKcupoeannom x. 
JlokasaTebCTBO TeEOPeCMbI MbI MPHBOAUTb He OyJeM, 3aMeTHM JIMUIb, ITO 


p(A) = » 3; \ (E,@ x, @y) dx, Tye 9; — ocTaTouHO GbicTpo yOpiBaromue, 
j—1 KyjNKj-1 
NOMOKUTeMbHbIE YMCA, aK; —runepkKy6 | x,|, ..., |%n| <j. Agpo ¥ (x, y; ),’ 
rpyOo ropopa, papuo dO (x, y; d)/do()). 
IIpuMenaa memMMy, NOJYUMM IA TIOOKXN pas HenpepHBHO 
Auphepenuupyemyx MPunUTHEX hyuKuUH f(x) u g(x): 


(Eaf, g) =\ a {\\ 0 (, 95) (DP (y) Days ax dy| = 


=({\\¥ & 9:9 (DA WY DEE) ax dy do 0). a) 


A 


OTH COOTHOWeHHA To,o6uI (1). Ecau aypa 8 u ¥ yocraTouHoe uNcAIO 
pas Audpepenuupyembl no x uy, TO B (4) MOxHO NponsBecTu MHTerpHpo- 
BaHve M0 YacTAM, M MbI NosyyuM (1), rye % = D,Dyb, p = D,Dy¥’. Goor- 
HoweHHe (3) aHanoruyHo paBeunctBy L [4] = dd. ) 

B cuJly JI@MMbI MOXKHO JaTb alaslOrMyHoe MHTerpambHoe Npe_crapmenue 
WM WIA pe3s0NbBeHTHI: Ry. | 
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HetpyQHo Tak nogo6patb JocraTouHo Gnicrpo yOprBatouLyto mpu |x| oo 
HONOXKUTEbHYIO 3aBHCHILyIO OT YHCe 3; yYHKILHIO t (x) (x€E,), 4roOnt 
(<(x)dx<00 4 Wee y; 2) 2 = (x) (y) dx dy <M? (— co <h<.00). Torna 


K MHTerpasIbHOMy ypaBHeHHlo C AApom ¥ (x, y; A) (x, y © E,) (% uKcupoBano) 

M Mepol t(x)dx MpHMeHHMa OObuHad Teopus. B yacTHocTH, NosyYHM cxoss- 

mleecH B CpeQHEM KBaj\paTHYHOM OTHOCHTeJIbHO 7(x)t(y)dxdy pasox*KeHHe 
# 


Ny 
E(x, ys A) = DS) Pa (x3 A) Palys A) (Na<0v). (5) 
a=] 
Snecb V(x; 4) (a =1,..., N,)—optoronanmbHaa cucTrema co6cTBeHHBIX 


yukuni 2Toro ypaBHenus. Tak kak ero spo yqoBueTBopser (3), To H 
¥. (x; 4) OyyT yAoBseTBOpATh Takomy 2%Ke cooTHOWeHHIO, Togcrapuaa (5) 
B (4), MONYYMM PaBeHCTBO (cp. c (5)) 

: Np 


(Ess, a= \ {3 Feo GU | do, F. (4) =\(Df)() Fas Hdy.. 6) 
, A \a=1 


BplOupat o; u t(x) HawyuHM o6pa30M HU yYHTHBad HepaBeHcTBO 
\ Va (x; A) 2 (x) dx < M, Moxuo oueHuTb nopeyenne Y,(x; 4) mp | x|—> 00. 
Tak, HallpHMep, MOXHO yCTaHOBHTb OleHKy 


d : 
\Vieaiee Pee <M (2 0), —oo<iA <i ©; — | een VEN (7) 


3°. B cayuae, korga onepatop A HenlpepbIBHO MepeBogxuT Ksacc © GecKo- 
HeEYHO AudppepeHuHpyeMbIX CHHHTHBIX (PyYHKUHH CaM B CeOs, pe3syJIbTAaTHI 
THKTa 2° MOXKHO CCShOpMyJIMPOBaTb ECTECTBEHHbIM OOPa3s0M B TepMHHAaXx O606- 
ULeHHbIX (PyHKUHH — MHEMHbIX HeMpepbIBHBIX (pyYHKUMOHAJIOB Ha] OCHOBHBIM 
TipoctpaHctBom ® (°). Mb 3qecb yKaxkeM JIMUIb, uTO T = D,Y, (x; 4), (a TakxKe 
T = D;¥ (x, y; 4)) MoOxKHO NOHHMaTb Kak OOOOMIeCHHY!IO (PYHKUHIO, ABJIAIO- 
Wlyoca coOcTBeHHOH ja A B TOMCMBICJe, uTO A*T =2XT, rye A*—conmpa- 
X*KeHHbIN OMepaTop K oMepaTopy A, paccMaTpHBaeMomy Ha ©. OrmetTHM elle, 
uTo, BCHJy (7), Ya (x; 4), a 3HauHT WH Dy. (x; 4), aRBTOMaTHYeCKH ABJAeTCA 
oOosIleHHOH cdbyHkKuHelH Hu AIA Comee WHPOKHX MpOCTpaHCTB OCHOBHbIX (PyHK- 
WH, vem D(cp.c (°)). 

4°. TlpHMeHuM MOJIyYeHHbIe pesyJIbTAaTbI K pa3JIO%KeHHIO 110 COOCTBEHHbIM 
(byHKUHAM onepatopa A, nopoxeHHoro B Ly *opMaJIbHO CaMOcoNps2xKeHHON 


Ritthn 
« ° 0 
AuddepentuatbHonK onepanuen L [fj] = >; Crs C4) ae 
: O<h, +++ +hy<r Ox, .-- OX, 
C BeILeCTBEHHBIMH JOCTaTOUHOe YHCO pas HelpepbiIBHO AMppepeniupyeMbiMu 


Koa(ppUuUHeHTaMH. 

Teopema 2. JTycmo Koagbpuyuenmo onepayuu Ln paz nenpepoteno 
Ouddbepenyupyemvt. Tozda. ece pesyaomamet nywkma 2° cnpasedauseot OAR 
pasnonwenutl no cobOcmeenneim qbynKyusm paccmampucaemott sadauu. B wacm- 
Hocmu,  paccmampuean obob6wennoie 6 cmoicnae C. JI. Coboresa npous- 
eodHele u pewenun, noayuum: noumu Oana KasKd0e0 y ObobWenHaA npo- 
useodnand D,¥(x, y; A) seanemcAa o600uwjeHnbim peweHuem ypaeHenuA 


Lif]—M, m. e. 
(F(x, y; d) (DL [u]) (x) dx = dE (x, y; 4) (Du) (x) dx (8) 


Ona Kancdott n-+-r pas nenpepoieno Oudupepenyupyemol gunumuot dynk- 
yuu u. Imomy oe ypasnenuto yOosremesopsiom u Dy, (x; X). Cnpacedaueot 
makoce pasencmea, Cummempuunole K (8) OMHOCUMeAbHO XU Y. 
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Ecau KoocpuuneHTe! onepayuu L OeckoHedHO QucdipepeHunp yeMbI, TO 
IpHMeHHMbI paccmoTpenua myHKTa 3°. Baarogapa opMasibHON CaMocolps- 
xenHocTu L Oygem uMetb L[T] =AT (T = De ¥ a(x; A), Ds ¥ (x, ys 4)). 

5°, Ilycrb L —aaauntTuyeckad onepalua, 2 > 1. IIpeqnonoxuM, 4TO 
KOMPPHUHCHTE! Ap,...k, (X) HeMpepbIBHO AudbpepeHyupyeMbl 2n + r+ hy... 
... +a (ipan=1—2-+h,) pas. Uspecruo, uro OO0OWeHHbIe pellieHHA 3JI- 
JIMMTHUeCKHX YPaBHeHHM SBJIAIOTCA OObIYHbIMH pelieHHsAMH (°,°), TNOo9sTOMY B 
cmyyae Takoro ypaBHeHusa B cpopmyvie (4) (BTOpoM MHTerpasie) MOXHO IIpo- 
M3BeCTH MHTerpuMpoBaHwe NO YaCTAM M MOJYYHTb OObHOe MpefcraBJleHue 
(1). Ha srom nyTH MOxHO NOMYYHT OCHOBHEIe H3 pesy/IbTaTOB padoT (7 *), 
OTHOCALIMeca K MocTpoenuio pa3ssoxKennit (1). Bosmee nogpoOno Ha BbIBOJe STHX 
pesyJIbTaTOB MbI OCTaHaBJIHBaTbCA He MOXKEM W3-3a OTCYTCTBUA MeCTa; HWKE 
MbI YKaKeM JIMUIb HOBbI€ OMeCHKH JA MHTerpasioB OT COOCTBeHHbIX (yHKUMH. 

MoxHO OKa3aTb, 4YTO B paccMaTpHBaeMOM cCJlygae CylWecTByeT 
OoO6OblYHad NpousBogHad (x; \) =D,¥.(x; 4) MOUTH AAA BCeX A 
(B cMbIcse do(d)) H BCeXx a; L[¥,] =A¥a. Takum oOpasom, Tellepb B bop- 


mye (6) Fa(\)= \ f(y) Ya (y; 4) dy, mpuuem B KayectBe | H g MOXKHO OpaTb 
mo6ble uHUTHbIe dyHKuMH U3 Ly. VMcnonp3ya HeKOTOpble pe3syJIbTAaTbI 
M. T. Kpefina orHocuTesibHO NOJOKUTebHO-ONpeseJIeHHbIX Aep (*), MOXKHO 
noka3aTb, TO H3 (7) BBITeKAWT CNeAywuNe ONeCHKH, CipaBeg- 
JMBbI€e PpAaBHOMepHoO NOAEA Ha, rae A—HEKOTOPOe MHOKE- 
CTBO NOMHOHK do(A) MepB: 


*n 
j 3 dx 
-\ . (654) dé avis < M, 
if\.. \ SE erg er cra 
Ba +n : 
| swabs Al Cehaeselete tem rae (e>>0). 
"KR O00 . 


OTH OWSHKM aHaJIOrHUHb! MpHBeeHHbIM B (5), OHAKO CYyIeCTBEHHO OT 
HMX OTJIMYAaIOTCA, TAK KaK MbI He HakJlaj[bIBAaeM OrPaHHyeHHH Ha pocT KO9(p- 
(puuHeHTOB ONepanuu L Ha oo. 

6°. PaccMoTpHM pa3ioxKeHHe MO COOCTBeHHBIM (YHKIHAM JByMepHoro 
BoMHOBorO onepaTopa L = 0?/dx? — 0?/0x2, 3aaHHOro BO BCeM IIpocTrpaHcTBe 


E,. B 9Tom caygae 


betnyna= ge | | (cos TR Ean ata x 


max (0—A) ‘0 0 


x 


va Ve 

. . a 2 du. 
Cos oo did —— an 

\ cos Ve ea) | oo 


CuekTp paccmaTpuBaemoli 3aauH HempepbIBeH HW 3alOJIHAeT BCIO OCb, 

7°, OrMeTuM, 4TO pa3sox%KenHe (4) MOxKeT ObITh MpHMeHeHO JIA Ha- 
XOKCHHA NO MeToLy Pypbe pelleHuH (OObMHEIX HIM OOOOMIEHHBIX) 3aqauH 
Kou, Halpumep, Jia ypasnenun Oa / Ot = iL [a](a = a(x, t); x€ En, t>0). 


VWuctrutyt matemaTuKu Tlocrynuo 
Axaylemuu HaykK YCCP 21 1956 
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Hoknage Axanemun Hayk CCCP 
1956. Tom 108, N 3 


MATEMATHKA 


C. HW. 3YXOBHILKHH 


JB OJHOM MHHHMYM-3AJAUE B MPOCTPAHCTBE HEMPEPbIBHbIX 
®YHKUMH 


(IT pedcmasaexo akademukom H. H. Bozoawbosum 25 I 1956) 


Ilyctb E — muelinoe HopMupoBaHHoe mpocrpancrBo u G— HeKoTopoe 
To moympoctpauctso. Ilo uspecrHo Teopeme Xana — Banaxa (1), KaxKypili 
THHEHHBIM HeIpepbIBHbI (yHKWMOHAaT (J. H. PYHKUHOHAM) 9 (x), oNpesemeH- 
ibli B G, MOXeT ObITb pacilwHpeH Ha Bce MpoctpanuctBo E c coxpaHeHHem 
{OPMBI, TaK TO paciINpeHHbIii Ha Bce E Wt. H. chyHkuMOoHan f(x) OyyeT 
MMHUMAJIbBHBIM JI. H. (P)YHKIMOHAJIOM (MHHHMA@JIbHBIM paClIMpeHHeM ¢ (x)) 
3 TOM CMbICJIe, UTO HOPMa JOOOrO Apyroro J. H. (PYHKUMOHAa, TAKKE ABIAIO- 
WerocHh pactiupeHHemM (x) Ha Bce E, OyjeT He MeHbIle HOPMbI (pyHKI[HO- 
jasia f(x). Dror MHHUMaJbHBI J. H. (byHKUHOHa MO*KeT OKasaTbCA He 
IMHCTBCHHBIM, H e€CTeCTBEHHO HCKaTb OOWLYIO XapaKTepHCTHKy BCeX 3THX 
MMHUMAJIbHBIX JI. H. CYHKWHOHaIOB. B Tako MocTaHoBKe 9Ta 3ajaya pac- 
MOTpeHa B HeaBHO NOABMBUIelcA padoTe PorosHucKoro (7) Avid MpocTpanctTB 
IMCJIOBbIX MOCJefOBaTebHOCTeH lp (Dp >1) uc. 

B mpeqsiaraemoH 3aMeTKe MbI OyJeM 3aHHMaTbCA STOH 3aayelt JIA (yHK- 
[HOHaJIbHOrO MpoctpauctBa C(a, 6) WelicTBUTebHbIX, HeMpepbIBHBIX Ha cer- 
fete [a, b] dyHkuui x(t) c Hopmod |x| = max |x (t)|. 

ants 

Teopema 1. Ecau a. nw. Qynkyuonan (x), onpedenennolli 6 nodnpo- 
mpaucmee GCC (a,b), umeem makcumanonolli aaemenm X (t)EG, m. e. 
X|=1 u o(X)=|\e|, mo sdpa g(t) ecex eeo munumaaonelx paciuupenutt 

b 


(x) = \ x(t) dg (t) umermm odunaKoeyio cmpykmypy 6 mom CMbICAe, 4MO BCe 


a 

y(t) nocmosnHel HA OOHUX U mex oe UNMepeaaax us [a, b], ede |X (t)|<1, 
e yOviearom 6 KascOotl mouke OOHOZO Uu mozeO 9LE 3AMKHYMOeO mMHODCeCMEeA 
‘* < fa, b], ede X(t) = +1, u ne bospacmaiom @ Kaxcdoli mouKke oOHO20 U 
1020 9e 3aMKHYmMoeco mHoocecmea FC [a, b], ede X (t) = —1. 

Sro cmeqyer H3 TOrO, 4TO ecu X (t) € G— MakcHMaJIbHBIM = 3JIEMeCHT JIA 
. H. (byHKiMonaa (x), ompeqenennoro B GCC(a,6), To X(t) OyyeT 
aKKe MAaKCHMaJIbHbIM 3JIEMCHTOM J\JIf BCeX CTO MHHHMAaJIbHBIX pacllHpeHHH 
(x) Ha Bce upocrpancrso C (a, 6), Tak Kak Bce f(x) coBnayaioT c p(x) Ha G. 

B tom cayuae, Kora G KOHeYHOMepHO, TO CYylleCTBOBaHHe B HeM MaKCH- 


‘aJibHOrO |uleMeHTa Jia —(x) oueBHAHO. Ecau x, (t), X2 (t),,..-»Xn(t) — Oa- 
He MoupocrpanctBa G, TO Kaxk {bili JI. H. (PyHKIHOHaT ¢ (x) B G TOJIHOCTbIO 
ipeylesmercd CBOMMH 3HaveHHAMH ¢(x;)=C; (i= 1,2,...,2) Ha 9uleMeHTax 


a3uca. Hay saqavy MOxXHO B 9TOM CiJly¥ae pacCMaTpHBaTb Kak M3yueHHe 
. H. cbyHKiwonaa f(x), ompegenennoro B C(a, b), yAoBseTBopsiculero 
cnopusam f (x;)=c; (i =1,2,...,7) HM wMelculerO MHHHMAJIbHy!IO HOpMy (ay 
, Halleli padote (4) mokasaHo TO cpeqH 9THX yHKUMOHaTOB f (x) = 


x (t) dg (t) © MHHuMasbHOM HOpMoM cyllecTByeT NO KpalHell Mepe OJMH 


Rett 


,(x), y KoToporo Apo gy(t) aABaAeTCA cTyneHuaToH dyHKUMel, HMetroler 
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He Goylee 4eM fN CKaUKOB, Tak 4TO f(x) = x(t) @(t1) + X(t) @ (te) +--- 
..- +x (t,) @ (t,), rae r<n, a w (tj) —CKa4OK g, (t) B TouKe t; € [a, 6] (¢= 1, 2,...,7). . 
Ho, KoHeuHo, cpequ 92THX (pyHKI[HOHasIOB C MMHHMaJIbHOM HOPMOM MOryT | 
ObITh (pyHKUMOHAJIbI W C HeCTYMeH¥aTbIMH ApaMy. 

B cBa3¥ C 9THM MpuBeyeM ycJIOBve TOPO, YTOOL! BC € MHHHMAJIbHbIe Apa 
OKa3aIHCb CTYMeHYAaTbIMH. 

Teopema 2. Ecau makcumaaonolli aaemenm X(t) A. H. ynkyuonana 
9 (x), onpedenennozo 6 G, o62adaem mem ceoticmeom, umo pasencmeo | X (ft) —s 
umeem MeECMO AULUb 6 KONeLHOM 4UCNe mMo4eK ty, to,...,tm ceemenma [a, b], 
mo ece AOpa g(t) MUMUMANHOLX pacuUpeHull — (xX) AeAsIOMCA CMYyNnenuaMbIMuU — 
GQYHKYUAMU, UMCIOLUUMU CKAYKU AUULb 6 9mUux mouKAX (HO HeKOMOpole US 
amUXx moueK Moeym He OolM’ MOUKAMU CKAYKOB OAA MOz20 UAU Opye2o2o MUHU- 
manonoeo Opa). 

Kak tUpuMep. peaH3auuH TakOH BO3MO%XHOCTH IpHBeeM M-MepHoe 
nogmpocrpaHctBo G, nopoxjeHHoe 9viemeHTamu f, t?,...,f", y kKoTOporo 
Kaxk]blH 9JIeMeHT, 3HadHT MW MaKCHM@JIbHbIM, WMeeT BUA a,t+al?+--- 
...+a,t", Tak TO yKa3aHHOe B TeOpeMe yCJIOBHe BbINOJIHeEHO, NpHyem 
m=n+l. 

- Jia OeckoHeyHOMepHoro mognpoctpauctBa GCC(a,b), B 4YacTHOCTH 
Jima camMoro mpocrpaHctBa C(a, 0), MomwKeT WH He CYWICCTBOBaTb MAKCHMaJIb- 
HOrO 3JIeEMeHTa JIA JaHHOrO JI. H. (PyHKuUMOHaa. Jia POpMyJIMpOBKH ycuJo- 
BHA CyUleCTBOBAHHA MAKCMM@JIbHOPO 9JIeMeHTA y JI. H. PYHKUHOHAaIAa B C (a, b) 
HaM TloTpeOy1oTcaA Takve onpejleneHua: TouKa ft, € [a, b] HasbIBaeTcCA TOU KOM 
MOCTOHHCTBa (pyHkunn g (t), ecmM CyulecTByeT HHTepBas (ft, — 4, ty + 4), 
B koTopom g(t) = g(t,); ToOUKa ft, Ha3bIBaeTCA TOUKOH BO3pPacTaHHa 
(yOnBaHHsA) PyHKunH g(t), eCH OHA He ABMAeETCA e€€ TOUKOH MOCTOAH- 
CTBa H CyulecTByeT 6>>0 Takoe, TO OHA He yOblIBaeT (He BO3pacTaeT) Ha 
uutepBase (ft, —96, ty + 6). 
b 
Teopema 3. J[aa moeo umobol a. mw. ynKyuonaa f (x) = \x (t) dg (t), 
a 
onpederennolti 6 C (a,b), Umer 6 9MOM Npocmpaxncméee MAKCUMAADNOILL BAemMeHM 


X (t), neobxodumo u Oocmamouno, umobol e2eo s0po g(t) yOoeraemeopsao Caze- 
OYIOLUUM YCAOBUAM: . 

1) Kascdan mouka ceemenma [a, b] seanemcan aubo moxKoti eospacmanua, 
AUGO moUKO YOoleaHUA, AUOO moXKotL nocmosncmea qynKyuU g (t); 

2) mnoscecmea mouex 6ospacmanusn u YyOoleanua dynkyuu g (t) samKnymet 
(u, oveeudno, He nepeceKkaromca). 

Takum oOpasom, (dbyHkuua g(t) He jOmKHa KOeOaTbCA HH B OHOH 
Touke cermMeHTa [a, 6]; Oosee Toro, OHa He JOJ2KHa MMeTb COOCTBCHHDIX | 
S9KCTPCEMYMOB BHYTPH CerMmenta [a, Oj. 


Jlyuku# rocyapcrBenubii mefaroruyeckHit HHCTHTYT Tlocrynuso-. 
um. Jlech YKpavHKu 24 I 1956. 
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75Gx BD aHax, Kype dysKkuionanbuoro anani3y, Kues, 1948, crp. 46. 2 W. W. Ro- 
gosinski, Math. Zs., 68, 97 (1955). 3H. Axunesep, M. Kpeiiu, O nexotopnix: 
Bomlpocax TeopHH MoMeHToB, 1938 (cr. M. I. K pe iu, L-npoOnema B a6crpakTHOM JIHHelHOM 
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, MATEMATHKA 


Akayemuk A. H. KOJIMOPOPOB 


O HEKOTOPbIX ACHMIMNTOTHYUECKHX XAPAKTEPHCTHKAX BIIOJIHE 
OrFPAHHYUEHHbIX METPHYUECKHX MPOCTPAHCTB 


§ 1. BBegeuune. Urodnl BplyemuTs H3 MHOxecTBAa X KOHeUHOH MOLI- 
HocTtH Nx OHH OMpeseveHHbIH QIeMeHT X, JocTaTOUHO 3aqaTb [log Nx]+ 1 
JBOHUHBIX 3HakoB (log NV syecb H BCIOAy Jasee — ABOMUHbI sorapudM. 4HC- 
aa N). Ilostomy mMoxkHo cuntatb 1x =log Nx Mepoit «KomuuecTBa MHop- 
MallHM»,  COfepxKalleHcd B YyKa3aHHH OHOrO oOmpeseseHHOrO  93/IeMeHTa 
mMHOxecTBa X. B culyyae OeCKOHeUHbIX MHOMKeCTB X eCTeCTBeEHHO paccMo- 
TpeTh cmocoObl MpHOWHKeHHOTO s3aqaHua ux 3emeHToB. I[Ipome 
BcerO. IipeQMOJOKUTb pH 3TOM, uTO X ecCTh MeTPHUYeCKOe TpPo- 
STPaAHCTBO. 

Sajlanue 9uleMeHTa x € X «c TOUHOCTbIO JO ¢> MO%KHO MOHMMaTb, HalpH- 
Mep, OJHHM H3 CJleQyIOUlHxX JByX Ccnoco6os: 

a) B CMbICI€e yKa3aHHA 3JIeMeHTa XxX H3 KakOro-JIH60 cTaHJapTHOrTO MHO- 
wecTBa XC X c codoqeHveM ycNOBHA p(x, x)<s; 

b) B CMbICJIe yKa3aHHA, TO X MpHHaywexKUT HEKOTOpOMy orpeesIeHHOMy 
mMHoxectTBy U 43 HeKOTOporo NOKpbITHA MpoctpaHctBa X MHOKeCTBaMH C AMa- 
MeTpamu d(U)<e. 

a (db) 

B cOOTBeTCTBHH C 3THM eCTeCTBEHHO BBECTH Be (pyHKuuH Nx(s) u Nx'(e), 

OMpeseJIeHHble JIA BCeX MOJIOMKHTEJIbHBIX ¢: 


a) N&(e) paBHo HanMeHbiuel MOoU,HOCTH «2-ceTH», T. e. TaKOrO MHOxKe- 
crpa X CX, aro modo 9memMeHT x MpocrpaHcTBa X HaXOAUTCH Ha paccTosA- 
HHH <¢ OT Kakoro-J1H60 91eMeHTa X MHOxKecTBa X; 

b) NX(e) paBHo HavMeHbuteli mou{HocTH NOKpbITHA WpocrpauctBa X 
MHOKECTBaAMH C JHamMeTpoM <é. 

Hexotopble NocTpoeHua, yMorpeOuTesbHble B TeOpHH NepeqayH uH:PpopMa- 
IHH, eJlatoT eCTeCTBeHHbIM BBeeHHe elle OLHOM PyHKIHH: 

c) N& (2) paBHo TOWHOL BepXHell rpaHH MOLLHOCTeH MHOKECTB ie COs 
CTOAMIMX H3 TOUeK, HAXOWAULHXCA MOMapHO Ha pacCTOAHHH sé. 


OTHOCHTeJIbHO BBeAeCHHbIX BbIlle dyHKwuH Nx(s) MerKo oKasblBaeTcA 
cleqyrollad Teopema: 


Teopema 1. Jaa 26020 mempuueckozo npocmparcmea X 
NX (2) < Nx (2) < N& (2) <i($) 


V3 Teopempt | BpirekaeT, uTO TpH ycnoBua «N%(s) KOHedHO TIpH s1060M 
TOJIOXKUTeMbHOM ey», Z=a, 0, C, paBHOCHJbHEI Apyr ~mApyry. Ilpocrpauctsa, 
YOBJIETBOPAIOULHe STHM yCJIOBMAM Ha3bIBalOTCA, KAK M3BECTHO, BIOJIHe orpa- 
HuueHHbIMH. JIamee cbyukunH Nx(e) paccMaTpHBalOTCA TOMbKO WIA Oec- 
KOHCYHBIX BNOMHe OrpaHH4YeHHbIX Mpoctpancrs. M3 OeckoneyHocTu 
mpoctpanHcTBa X BbITeKaeT, UTO 


Nx(e)—>0co mupue 0, z=a, 0, c. 
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IIpu ouenke TpyqHOcTH MpwOmMxKeHHOrO 3afaHHA 9JIeMeHTa U3 X «€ 


TOUHOCTbIO JO ©) H BOSMQXKHOCTH ,ACIOJIbSOBaHHA «XOPOIWO Pa3JIMUMMBIX» (T. €. 


HaXOWAMUXCA Ha paccTOAHHN >e) slemeHTOB x€ X AA (PHKCHpOBaHHA TOM. 
WIM WHOM «HHOpMallHM» pH MaJIbIX ¢ OCHOBHOe€ 3HaYeHHe MMeeT acCHMM- 
ToTHyeckoe TMopegenue upH ¢—O dyxHKund MNx(e) u, OcoOeHHO, PyHKUAH 
Ix(c). BBeweM «cHuIbHyIOo H «CaOylOy 9KBHBaJICHTHOCTb MOJIOAHTCJIDHbIX. 


(PyHKUHH OT ¢: 
fog, comm lim(f:g)=1 mpu 2-0; 
f*<g, ecau liminf(f:g)>0 u limsup(f:g)<c« mpu e>0 


(o6osHayenua v3 (')). C TouKH 3peHHaA TeOpHH MepegzayH MHPopMallHu oc- 
HOBHOe 3HaveHHe MMeeT OMeHKa /x() C TOUHOCTbIO WO CHJIbHOM 9KBUBAaJICHT- 
HocTH. Ouenku Jx(¢) C TOUHOCTbIO FO cCaOOM ZKBUBaJICHTHOCTH UJI JIMLUIb- 
C TOYUHOCTbIO JO SKBUBaseHTHOCTH log/x(¢) MOJKHbI PacCMaTpHBaTbCH Kak 
MeHee OKOHYATEJIbHbIe, HO TOKE MOFyT HMeTb 3HAUYHTeJIbHbIM MHTepec B Tex 
cayyaix, KOrfa OHH CyWeCTBeHHO Tpowle WIM KOrQa OHH MOCTaTOUHbI AIA 
CpaBHeHua MopsykoB pocta (byHKuna Jx(¢) uw /x (¢) ABYX MpocrpancTB X 
Wout’. / 

§ 2. AcumnToTuyecKoe NoBeReHHe PYHKUHH Nx(c) HAA Hee 
KOTOPBIX KOHKPeTHBIX METPHYeECKHX MpoctTpancrs. B ciezyw- 
Wel TaOJHUe MpMBeeHbI HEKOTOpble H3BeCTHbIe paHee H Hal eHHble MHO!O 
BHOBb OWeHKM (pyHKUHH NVx(s). Bce OHM BepHbI IA mOOOH H3 Tpex (yHK- 


nui NZ, Nx, Ny. 
1 | 2° | 3 


log log N (e) = log J (e) 


N (e) | log N (e)=/(e) 


LENS 1 4 
I Ms =(—) oo s log es co log log —- 
II AS a5 4 \sti 4 
=< | log =) oo (s + 1) log log —— 
Ss 
III 1 tes =( nl yr _ 1 
ae Ooag Mer 
1 \s+1 
seapie =(1oe—) 
Ss 
s — {1 \be+e) 
V | Sai =(—) 


Merpuueckne mpoctpaHcTBa B TaG/IMIe TaKOBBI: 

I. Ms‘ —orpanuyenHoe MHOKeCTBO s-MepHOrO eBKJH OBA MIpOcTpancTBa, 
HMelolkee XOTA Obl OAHY BHYyTpeHHio1o Touky. Merpuka na MS epksugopa. 

I]. AS’ —muHoxecTBO BCeX OMHOSHAUHBIX aHaMTHUeCKHX yHKuUNit / (2) oT 
S Me@PpeMeHHBIX (Z,,..., 2s) = Z, 3aMaHHbIX HM OrpaHHueHHBIX MO adcomorHolt 
BeJIMUHHE KOHCTaHTOM Cy B OrpaHHueHHOH OTKpbITOH oOOnactTH G KommueKc- 
Horo S-MepHoro lpocrpauctBa. Merpuka na A* onpenemena dopmy soli 


e(f, g) = sup| f(z) —g(z)|, 
z€Q 


rye Q C G—komnaxt, cozepxatiuit zelicrBUTembHy10 OKpecTHOCTb Us (a, h)= 
= {2; |Re(z;—a,)|<h, Imz,=Ima,, r= 1, a ..,)5}, ho @, aoa aGGr 

Il. H,q — MHOXKeCTBO BCeX OMpee/ICHHBIX Ha S-M€PpHOM €JMHHYHOM ky6e 
Es eHCTBUTeIbHbIX OFpaHHYeHHbIX MO a6comOTHOM BeIMUMHeE KOHCTaHTOL 
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42 bynkunit f(x) or s pelicrBuTesbHEIX MepeMeHHEIX (2i;2 05 ,92@3) 4 wy Ko- 
iy ( ( 
ee BC€ YWaCTHBIe TpOusBoHbIe f me = fx" _ . ¥;, HOpsNKa ¢p >0 cyulecTBy- 
OT H YAOBMeTBOpAIOT ycoBuIo Tembazepa 
(P) (yy __ ¢(P) 2 ' Ole de 
Ve Fe Coup (x, — | Oe ae 


1l<ar<s 


> HEKOTOPpOH (HKCHPOBaHHOH KOHCTaHTOM C3. 
Metpuka Ha H;,,.3anaetca cbopmyvol 


e(f, g) = sup | f(x)—g (x)|. 
x€ES 


# 


Ss 
IV. 3 —MuoxectBo Bcex onpezeeHHbIX Ha AS‘ cbyHKuMOHaTOB ¢(f) ¢ 
SOMIIJICKCHBIMH 3HaYeHHAMM, MOYHHEHHBIX ycoBuIo |¢|<C, uM ycsOBUIO 
Cenpyepa 


le(f)—e(g)I<Celo(, gl, O<B<1, (1) 


4 HeKOTOpPOH (puKCHpOBaHHOH KoHcTaHToH Cs. Merpuka na %,3amaetca cbop- 
Mylo 
: Dp IRS alee BA 7 (2) 

V. >, a; g— MHOXKeCTBO BCeX 3amaHHbIx Ha H>,, (PyHKuMoHa0B ¢(f) c 
WeHCTBUTCJIbHBIMH 3HAYeCHHAMH, NOMYHHEHHEIX ycsloBuio |9|<C, u ycaoBHIo 
Tesmbazepa Bua (1). c Konctrantol C,. Merpuka Ha 9), «:8 3amaeTcH cbopmy- 
mou (2). 

Oueuky I—1 MoxHO CuHTaTb XOpOlO w3BeCTHOM (cM., HallpyHMep, (7) aA 
cnyyaa qbyHkuuu N°). Ouexka II—2, nopugumomy, HoBad. Ona coxpa- 
HAeCTCA HU QJIA MHOrHX Apyrux Ooee y3kHX KaCCOB aHaJIMTHYeCKHX YHK- 
mui. Ouenka II—2 spasetca ycumenuem onuenku I[]—3, koropas Oba yKa- 
3aHa MHoIO B (*). OuenkH IV—3 Hu V—8 oTparkaloT JIMUIb TepBble War B 
paCoTe Ham BbIACHeHHeM KOJIMYeCTBa HH(PopMalHu, TpeOylomleroca WA Mpu- 
OJIM2KeCHHOH CUKCaWHH OOWerO BUA (HeHHeEHHbIX) (PYHKIMOHAJOB HM Onepa- 
TOPOB. 

§ 3. Hexotoppe o6mue Teopemy o PbyHKuUAX Nx(s). 

Teopema 2. Ecau 


een Be (3) 
r=] 
mo 
Nk (2) <>, Ne), z=4, 6,6. (4) 
r=1 


Vis nepapencrsa (4) BbireKaeT, 4YTO pH 060M KOHeYHOM NOKpbITHH (3) 

mpocrpauctsa X ero MOAMHOKecTBAaMH X,; 
Nee) — sup Ne), (2= a, 0, ¢, (5) 
1<rcs 

T. €. uTO Mopegenve dynkunl NX (2) c TOUHOCTHIO MO CMaOOH SKBHBAJIeHTHO- 
CTH OMpemeIAeTCA «IOKANIbHbIMM» CBOlicrBaMH TIpoctpanctBa X. 

B mpocrpanctse X” orodpaxennit y = f(x) mpocrpanctBa X B mMpocrpan- 
cTBO Y BBeJJeM MeTPHKy 


e7,g)= op e (f(x), g (*)). 


Maa moonx X’OX u FCX* o6o3nauum Fx coBoKynnoctb Tex oToOpaxe- 
snli X’ B Y, KOTOpble MOXKHO MpOAOMKUTH AO oTOOpaxeHnit X BY, Mpu- 


Jayuiekaulux F. 
387 


Teopema 3.J7pu ycaoeuuu (3) 
. \ 


Ne(e) <T] Nex, ©. (6) 


T=1 2 


V3 nepapeuctga (6) BbITeKaeT, 4TO Mp JHOOOM KOHeYHOM NOKPpbITHH (3) 
mpocrpauctBa X ero NOAMHOxKecTBaMH X, 


Id(2) >< sup Tey (2) (7) 


1<7rq<s 


T. €. uTO HoBpemenve cbyukunu /f(c) C TOUHOCTbIO WO CcaOOH 2KBUBaJIeHT- 
HOCTH OMpemeseTCH «OKAJIbHBIMM» CBOMCTBAMH TOBeeHHA PyHK- 
nuh fe F. | | 

Ecau Y KOHe4dHO uM COCTOMT H3 s 9s1IeMeHTOB, TO X” mpeppallaeTca B S-10 


crenleHb X*npoctpauctBa X HM M3 TeopembI 3 MoOslyyaeTcH Teopema 4. 
Teopema 4. 


Nis (2) < [WX (s) I’. (8) 

Bmecte c O¥eBHAHBIM HepaBeHCTBOM 
NX (2) < Nxs (¢) 
HepaBeHcTBo (8) aer ; 
Is (2) IX (2). (9) 
TakHM OOpa30M, BO3BeeHHe IpocTpaHcTBa B KOHeUHYIO CTeleHb He MeHAeT © 
nopeyenua dyHKuuu 1% (s) C TOYHOCTHIO WO CaO ZKBUBaJIeHTHOCTH. 


Tloctynu.io 
5 V 1956 


UHMTHPOBAHHAS JINTEPATYPA 
1N:; Bourbak i, Elements de Mathématiques, 1-ére partie, livre IV, ch. V, 1951. 


7L. Pontrjagin, L. Schnirelmann, Ann. of Math., 23, 156 (1932). ? A. H. Koua- 
MOroposB, Ycn. mateM. Hayk, 10, B. 1 (63), 192 (41955). 
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’ MATEMATHKA 


P. B. METPONMABJIOBCKASA 


O KOJIEBATEJIBHOCTH PEWIEHHH JIM®®EPEHI[HAJIbHOrO 
YPABHEHHSA wu’ = f(u, u’, t) 


(ITpedcmaszexo axademukom B. H. Caupnoseim 19 1 1956) 


1. Ilpeqnonaraetca, uro Bce paccMaTpHBaeMble B 9TOM CTaTbe unCa 
byHKILHH MNpHHUMaIOT BellleCTBeHHbIe 3HayeHHA. Kpome Toro mpeguouaraerca, 
(ro d@yHKunu f (u,u’,t), g(u,u’,t), v(u,u’,t) HenpepbiBHB! IpH —o2 Cu< 
Goo, —o<u’<oo, a<t<oo; dbynxuna ¢(u,t) HenpepbiBHa upu 
—00 <Cu<loo, A<ct<_ ew; dyuKuna L (u) HenpeppiBHa NIpH —oo << u< oo; 
pyHkuuy p(t), g(t) HelpeppiBHEI mpH a<ct<(oo. 3yecb a ecTb YNCIO HH 
‘HMBOJI —Ooo. 
2. PaccmoTpuM juddpepeniuambHoe ypaBHeHHe 

u" = f (u,u', 1). (1) 
Caxkjoe pelleHve w(t) vypaBHeHua (1) MbICIHTCA TpOOJKeHHbIM Ha MaKCH- 
faJIbHbId BO3MOXKHbI UWHTepBan T<t<T, rye a<T, T < ov, upnuem 
yeleHHe u(t) Ha3bIBaecTCA 1 paBUJIbHBIM, ecu T = oo. 

SamMeTHM peje Bcero, 4TO ecuM pewleHve u(t) ypaBHeHusa (1) cymect- 
3yeT Ha KOHeYHOM TpomexytTKe T;<t< Ty, H He OOpalllaeTca B HYJb OMHO- 
3PEMeCHHO CO CBOeH MpOH3BOHOM Ha 3TOM IIpOMexKyTkKe, TO pellieHve uw (ft) 
iMeeT He Oomee YEM KOHEUHOe YHCIO Hye Ha upoMexyrTke [T,, T.]. 

IlpapuabHoe peweHue ypaBHenua (1) HasoBem KOMeOaTe Jb- 
[bIM, €CJIH OHO HMeeT TaKylO NocweqoBaTembHOCTb Hye {tp}p—1, YTO ty oo 
IpH n—>oo. YpaBHenve (1) Ha30BemM KONeOaTeJIbHBIM, ' CCH BCe ero 
eICHHA TpaBHJIbHbIe H KOJeOaTeJIbHbIe. 

IIpeqnonoxum tTenepb, uTo u(t)-—HenpaBusbHoe pemleHuve, T. e. u(t) 
ymectsyet mpu t<7T (T<c) u HenpogomKumo mupu t>T. Henpa- 
sHIbHOe pemeHHe u(t) Ha30BeM KOMeOaATEABHBIM, CCH OHO HMeeCT 
aky!O TlOCJIeOBaTeJIbHOCTS Hyvelt {tr}p—-a, uTo tp, —>T —O mpu noo. 

3. PaccmoTpuM kpome ypaBHenua (1) elle ypaBHeHue 


U == 2 (040 tb) (2) 


Teopema |. JTycme evinoanensl caedyrouue ycaoeua: 1) cnpaeedauéo 


epasencméo 
vi a’.t) 2 2G, Oe 
ria < ( 


u UV 
mmact<ow, 0<|u|<|v| (apusem u, v odnoeo suaka), |u'|<|v'|; 
) u(t), v(t) — pewenun ypaenenut (1), (2), coomeemcmeenno, cyiyecmeyto- 
ue npu T,<t<To, npuuem u(t)-O0 Ha amom NpomercymKe, U Makue, 
mo npu nekomopom to, T,< to < T2, cnpasedaueol pasencmea: u A= ts 


(to) = 0" (fo). 
Toeda cnpaeedaueo Hepasencmeo 


lu(t)|<]o(t)| mpuT,<t<T2, t# to. 


Cuegctsue 1. JIlycrb Bemouneno ycoBue 1) Teopembr 1, Bce Henpa- 
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BUJIbHbIe pellleHHaA* ypaBHeHus (2) (pasyMeeTcA, eCJIM OHH CylecTBYIOT) KO- 
jleOaTeJIbHbIe HU Ia BesKOrTO rf >>O clpaBeIMBO HepaBeHCTBO 


sup ff (G, 2, Ohl) =eeo: 
Vwe+recr 


Torja BCHKOe HelpaBusIbHOoe pellieHve ypaBHeHua (1) KomeOaTebHOe. 
_Caeycrsue 2. Ecam cymecrsyeT Takad PyHKUMA p(t), ao 


p (i) << pa a0) eat < oo, 


TO ypaBHeHnue (1) He HMeeT HeMpaBHJbHbIX KOJeOaTeIbHbIX PelleHHH. 
CuexctTsue 3. Ecum cymlecrpyiot Takve dyHKunu p(t), q(t), 470 


pe) ieee a) Oe ae 


TO BCe pellieHHaA ypaBHeHua (1) cyulecTByloT IpH A<ct<ow. ' 
Caeycteue 4. Ecam ppmomHeHo ycnopue 1) Teopemp | uM Bce_ pellie- 


Hus ypaBHeHua (2) KouleOaTembHbIe, TO BCe MpaBHJIbHble pellleHHA ypaBHe- — 


Hua (1) KomeOaTeJIbHEIe. 


Cueactseue 5. Ilycrb BpmomHeHo ycoBue 1) Teopempl 1, Kaxkoe perie- — 
Hue ypaBHeHua (1) cymujectByeT IpH a<_t< OH KaxJoe = 0 pellleHve ypaB- — 
HeHua (1) HMeeT He Ooee OHOFO HYA pH a<(t< oo H NlycTb v (f)—peulenue © 


ypapHenua (2). Torga u3 Toro, ure u(ty) = v(t.) =0, rye A<cty< ly, cae- 
nyet, uro u(t) =O mpu ty-t<op. © 
Caeyctsnue 6. Ilycth cupaBeqmuBo HepaBeHCTBO 


Cea pH u=-0 


u u(t)— pemenve ypaspHenua (1). Torga u3 Toro, uro u’(t,;) =u’ (t,) =0, 


rye a<ct, <ity, cuegyeT, uTo u(t) =O npu ty<t<t,. Kpome Toro, ecu 
BbIpakeHwe u(to)+u’(to)(t—to) He OOpalaetcH B Hymb upnH t >to, TO 
CpaBeJIMBO HepaBeHCTBO 


u(t) | > | (to) +4" (to) (E— fo) | pu t >to. 


CaegetBpue 7. Ecam sBpsmonmnenpl YCJIOBHA CeCTBHA 3, TO H3 KOUe- 
OaTebHOCTH ypaBHeHUuA 


u"=ug(t), a<t<o, 


culeqyeT KOeOaTebHOCTh ypaBHeHua (1), a H3 Toro, 4TO BCAKOe =£0 peuie- 
Hue ypaBHeHua 


UUs oxtbeaee: 


WMeeT He Oosee OfHOro HyJIA TIpu t >a, culeqyeT, YTO BCAKOE pellenve wu (t) 
ypaBuenua (1) cymecrsyer ipn a<t<oo, u ecau u (t,) = u(t.) = 0, rae 
a<t,<t,, TO u(t) =0 np 4¥<t<ty,. 

4, PaccmoTpuM Tellepb ypaBHeHue 


Ww Uo (iu, t) 0s Mec t= oon | 4S 


Teopema 2. Iycmo dynxyua ¢ (u, t) nonos#cumerona npu u=-0, 603- 
pacmaem c pocmom |u| u Kpome mozo eoinoaneno no Kpatineti mepe oOHO 
us cnedyrouux Oeyx ycaoeuil: 1) Aaa ecaKozo Uy 0 ypaenenue 


u” + up (uo, t) = 0, a<t<oo, 
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onebamenoHoe; 2) OA BCAKO2O. Uy == 0 


A a @ (Uo, t) dt = co 


L cyiujecmeyem makoe c=-0, 4umo 4Ynasnenue 
uu” -- ue (¢, 1) = 0, -a< tS on, 
onedamerbnoe. 


Tozda ece pewenusa ypaenenua (3) Koaebameaonole. 
PaccmoTpuM ypaBHenue 


Mel? (a) piss 0d a ber . (A) 
BocnouJbsopaBuinch Teopemoit 2 H Teopemoii Buntuepa (') o Kome6aTenb- 
1OCTH ypaBHeHHa w” + up(t) =O, momyyaem: 

CaegctBue 1. Ecnu ynxuusa — NOJOKUTeIbHa pH w=-O u 
ospactaeT c poctom |u|, adyHKunsa p (t) NomoKNTeIbHa mpH a<t<oon 


co 


\ plt)dt =, 
a+1 
O BCe pellieHHA ypaBHeHHsA (4) KoseOaTeJbHble. 
Bocnosb30BaBliHcb Teopemolt Kuesepa (7) 0 KouleOaTeJIbHOCTH ypaBHeHust 
“+ up(t)=0, nonyyaem: 


L (a 
Cneyctspue 2. Ecam cynxuna ae NOJOKUTeIbHa MpH u=60, Bos- 
yacTaeT Cc poctom |u|, 1pHuem 


JE se 
7 4A 


lim 


|u| 0 


KpoMe TOrO ciipaBeJJIHBO HepaBeHCTBO 
; " 
pit)h>a: At <5 50, 


‘O BCe pellleHHA ypaBHeHua (4) KOsIeOaTeJbHHIe. 
UacTHbIM culyyaeM culeqCTBHA 2 ABJISeTCH H3BeECTHBIM pesybTaT (°) 0 Ko- 
TeOaTeJIbHOCTH IpaBHJIbHBIX pellleHHH ypaBHeHHA Omyena — Daysepa 


wu wt = 0, 0.1 <0, 


pu n>1, n=, rye p,q —HevetHne wucna, « > —2. 


5. PaccmotpumM Tenepb ypaBHeHHe 
wu” +ulo(u,t)+o(u,u,’t]=0, a<t<oo. | (5) 


JoeyquHeHve Teopem | u 2 NpHBOAMT K Cueqylomlel Teopeme. 
Teopema 3. Ecau qynxyua o(u,t) ydosreméopaem ycaocéuam meope- 
tol 2, a dynkyun v(u, u’, t) noaocmcumenona npu us=-0 u OrAd BcAKozo Fr > 0 
npacednueo Hepaeencmé6o 
sup | ¥(u,u', t) | <o, 
Vette <r 
no ece pewenun ypaenenusn (5) KoneOamenonole. nv 
Tlocrynuuo 
16 I 1956 
IMTHPOBAHHAA JIMNTEPATYPA 


i: A. Wintner, Quart. Appl. Math., 7, 115 (1949). * A. Kneser, Math. Ann, 
2, 409 (1893). 3p. Benaaman, Teopua ycroiunpocrn pemennl znbpepenmuarbypix 
papHenui, VJI, 1954. . 
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Jloxnaypi Axagemuu nayk CCCP 
1956. Tom 108, Ni 3 


MATEMATHKA 


A. T. MOCTHHKOB 


AJJIMTHBHBIE 3AQA4H C PACTYLUMM 4UHCJIOM CUIATAEMbIX 


(ITpedcmasazeno akademuxom H. M. Bunozepadosem 17 I 1956) 
Teopema 1. /Tycmb fn, p(N)—4ucao pewenutt Ouodanmoea ypasnenuA 
Kp Xomba. Xe (1) 
e aucnax O<x%i<p, i=1,2,...,n. Cywecmeyem maxaan nocmoannaa K, 


A -_ kK” 
4umo OAA 4UCNa pewenutt ypaeHenusn (1) @ 4wucaax ONX;Q PK — pasno- 


mMepHo omHocumenbno yerolx N umeem mecmo gdopmyaa 


win eigen ESE ots). 


Teopema 2. [Tycme fn, p(N)—4ucao pewenutt Ouodanmoea ypaenenua 
KO x2 a NN (3) 


euucnax OS x; < p<K", i=1,2,...,n; K —nexomopasn xkoncmanma > 1. 
PaeHomepuo omuocumeaono, yeaux N umeem mecmo acumnmomuueckan gop- 


: 
: 
myna 
(p-+4)" (w—n PEE 


tn, ph ———— 0X Se See eee 
os [/ x2 et DOPED Gp)? | Re DPE DEP—B)| 


+0(240"). (4) 


n 


O6e saqaun MOryT ObITh CPopMyMpoOBaHbI Kak 3aauH O cuIOKeHHH He- 
3aBMCHMBIX CJIYUaHHbIX BeIHYHH (ClelwatbHoro Bua). Jia peliesua mpu- 
MEHACTCH JOKaJIbHaAd NpelebHad TeopeMa TeOpuu BeposTHOcTelt (1) u ONeH- 

p p 


KH TPHPOHOMeTPHYeCKHX CYMM > exriax yy > exriax? 


x*=0 +=0 
Astop Onaroqaput C. B. Creuxnua 3a leHHy10 KOHCytbTaluL. 


MatematuyeckHit HHCTHTYT Tlocrynuso 
um. B. A. CrexoBa 12 I 1956 
Axagemun HayK CCCP 


IMTMPOBAHHASA JIMTEPATYPA 
‘5B. B. Tuegeunxo, Kype teopuu BepoaTHocte, 1954, crp. 250. 
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oxaaye Akagemunu nayx CCCP 
1956. Tom 108, N: 3 


MATEMATHKA 


+ 
Yaen-Koppecnonzenut AH CCCP A. H. THXOHOB un A. A. CAMAPCKHU 


O PASHOCTHbBIX CXEMAX /\JIS) YPABHEHHM C PA3PbIBHbIMH 
KOI® 0 HW WHEHTAMH 


1. PasmuuHble KOHeUHOPaSHOCTHBI€ CXeMBI, MpPHTOsHble AIA pellenna 
OlipefeseHHoro THNa AuPpepenuMaJbHbIX ypaBHeHHI, MOryT pa3sJMyAaTbCA Kak 
O NOpsvyKy TOYHOCTH, TaK H B CMBICJIe IPHMCHHMOCTH B 3aBHCHMOCTH OT 
Klacca KOS@PMUMEHTOB STHX ypaBHeHHH. ABTOMaTH3alHA BBIUMCIeHHH, CBA- 
aHHaxd C UCIOJIb3OBaHHeM MA€IIMH, CTaBHT BOIIpoc O BbIOOpe «HaHsyUMIHX» 
Pa3SHOCTHBIX CXeM, OOJIajalOIHX KaK MAKCHMaJIbHOM TOUHOCTbIO, Tak HM IpH- 
MCHHMOCTbIO B BO3MOXHO OoJlee WHPOKOM kKvlacce KoOadtpuuueHToB. Tak Ha- 
TIPMMep, XeMAaTeJbHO, UTOObI OHA H Ta %e PasHocTHad CxeMa MO3BOJAIIA 
pelaTb 3aqaun QA udpepenuvasbHbIX ypaBHeHHii Kak B CJlyuae He@lpe- 
PbIBHBIX, TaK HM B CJIydae PpaspbIBHbIX KOS*PPUIMeHTOB, 6e3 ABHOFO BbI,eTe- 
HUA TOUeK paspbiBa. 

PaccMOTpHM PH OTHOCALILMXCA Clofa BONpocoB Ha MpHMepe cCulefyroller 
Kpaepol 3aaun: 


Ly = H[k (x) Z]=-f) O<*<);  yO=y'(H=0 (1) 


'B Kulacce KYCOUHO-HelpepbIBHBIX KoshunHeHtos k(x) > ky > 0. 
2. Bylem pacCMaTpuBaTb TpeXTOYeYHYIO pasHOCTHy!O cxemy 


Lh? 9: = se (Aivia + Ciyi + Bivins) = —fi, fi=f(%i), 
| 


irgje A;, Bi; u C; aBasioTcA (YHKUMAMH BeMYHH kj, = k(xXi-,), ki = R(X) 
Riga = R(Xi41), a h— War paBHomepHol cerKH. 

Bygem oOo3HauaTb: Cy,—kKwJlacc (byHKIHH, WMeIOUIMX p HelpepbIBHbIXx 
‘TIPOMSBOAHEIX B HHTepBase (0, /); Q,—xKsacc (byHKuMH, KyCOuHO-HelpepbIB- 
HbIX H HMEIOINLHX KYCOUHO-HEIPePbIBHble MPOW3BOAHbIe JO p-ro NopAyKa B 
uutepsBase (0, /). Bygem cuutatb, wro fCC. . 

OnpeyesneHue 1. Pasnoctyyw cxemy OyfleM Ha3bIBaTb OHOPOAHOH, 
ecu Aj =A (Ri-1, kj, Ri+4), C; =e (Riess ki, its), B; Ws) (Ri-1, ki, Rian): 
Vinpimu copamu, Avid OHOpOAHO CxeMbl BbIUHCeHHe KOadPunentos A;, 
B; u C; mpoucxoyuT Bo Bcex TOUKaX TIO e{MHOMY 3aKOHy. 

) Onpegeumenue 2. TpexToueyHy1o OfHOpoyuylo pasHocTHyio cxemy Oy- 
jleM Ha3bIBaTb sMHeHHOu, ecnu dyHKunu A (a, B, 7), B(«, 8, 7), C(a, B, x) 
JIMHEHHbI OTHOCHTeJIbHO CBOHX apryMEHTOB, T. e. 


A=a4+aS8+ay, B=by+h84+ yy, C=eyx+ CoB + ery, (3) 


rye as, 6; (s =— 1, 0, 1) — NocTroxHHbIe uNCJa. 
B 3Tol 3aMeTKe Mbl OFpaHHYHMCA W3yYeHHeM TOJIbKO JIMHEHHbIX OJHO- 
POJHBIX CXeM. ‘ : 
Onpegeneune 3. Ilycth Ly — nexoToppli qupepeniwa Jb HI omepa- 
Top m-ro NlopsyKa, a Lay; — HeKOTOPbIi pasHOCTHBIN oOMepaTop, olpeyeseH- 
Hblit Jia BCAKOrO sHaveHHA h<hy, Byjlem roBoputb, YTO pasHOCTHBIM One- 
patop Lay; WMeeT B TOUKe X; JOKAJbHbIM NMOpANOK TOYHOCTH, PaBHbIH 7, 
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ecau pa3snocrh Liy; —(Ly)i =O (h"), rae y(x)—UpousBombuan yHKUHA, 
uMerollad (f+ m)-10 HeMpepbIBHyIO NpOHSBOJHY!W. 

Onpegeameune 4. PasnocrHaa cxema Lay Jia ucdpepenuvaJIbHOrO 
onepatopa (1) HMeeT NOpAOK A, eCIM IA BCAKON PYHKUMH k(x) M3 Kslacca 
Coty (1 =1, 2) coorgercrByiomM pasHOCTHBIM onepaTop Lay; WMeeT 1-H 
NOKaJIbHbIM MOpAOK TOUHOCTH. 

Onpegemeuue 5. PasnocrHad cxeMa Ha3blBaeTca 6e3aBOCTHOH, eC 
KpaeBant 3aqaua [id Hee paspeuMMa pH mO0O0M 3aaHHOM ware A, IOObIX 
3HaveHHAX KOSppHIHeHTOB uM mOOOM MpaBoH yacTH ypaBHeHHA. 

Ecam pa3HocTHaa ¢xeMa He yOBMeTBOpAeT TaKOMY YCJIOBHIO, TO IPH Ma- 
IMHHOM cueTe Jud STOO 3HayeHHA A M|THX KORpPPHUMeEHTOB HM UpaBow yacTH 
6yleT HMeTb MeCTO aBapHiiHEI OCTaHOB MalIMHbI («aBocT»). Tak Kak HaJIM4Me 
MalIMHHOrO aBocTa, BbI3BaHHOe HeyauHbIM BHIOOpOM mara A, He O3HAadaeT 
HepaspeluHMOCTH KpaeBol 3aauH IA WudpepeHwvasbHOorO ypaBHeHHA, TO 
TaKOM aBOCT eCTe€CTBEHHO Ha3BaTb “CX€MHbIM aBOCTOM. 

3. Paccmorpum cxemy (2) qua k(x) CC, u norpeOyeM, 4TOObI OHa HMewIa 
NlepBbI MOpAJOK TOUHOCTH: 


Lay =Ly + O(h) = ky" + Ry’ + 0(f). (4) 
Pasyaraa y(x) B OKpeCTHOCTH x = X;, NOJYUMM 
(Rj) A; +; + B; Bits Wes 
Lh Mi Se ae k Vern a Se (5) 


Cpapuenne c (4) jaer 
A; +C;+ Bi =0(h’), B;—Ai=k,h+0(h?), Bi+A;=2k; +O(h). (6) 
Orciofja cleqyet, 4TO : 


a; = Aj/B;=1—hk;/k; +O(A?). (7) 
Jas JIMHCMHbIX CXEM oTciof{a TakxKe NOJYYaemM 
C; = — (A; + Bi), (8) 


ayta ta, =1, 6,+6+6,=1, (0, — 6_1) —(a,—a, oe (9) 
4. Ilycrb §— TouKa paspbipa cbyHkunu k(x) u3 Kacca Q, uw k(E—O0) = 
=k, ky =k (+0). Pemenne ypasuenua (1) y = y(x) yqoBmerBsopser upu 
X =€ yCOBHAM COlpsxKeHHA 
Va = Va = y (6), kaVa = Rn Va =W. 


Pasnaras y(x) u k(x) B oKpectHocTH TouKH x =&=—x, + 6h 
noJly4HM: j ‘. <a 


re = Ris a ~ RR, 
LiYn=(LYa ta» LaYor = (LY)nn + 2, (10) 
CL OF ee OR eae 
RF =|B, Ze + 0m, 
(11) 


(1—6)&, + 02, 


B 
mick 
Rn =| - a Anti RR 
As ira) & 


Ry 


]o+0. 


Ecm B oKpectuocra ToukH € mpu {—x|<¢, rye Ey > 0 — mo60e 
WHCIO, HE COMCPKUTCA APYrHX ToveK paspbisa u f(x) Auppeperuupyema, To 
Win cxembl 1-ro NMOpAyKa TOYHOCTH pa3sHOcTb 2; = y; — y, 

=i OBJIETBOPA 
ypaBHeHiamM Teta oe 


Biting = Avvi— i, . 1 = 2%i — Zi, 


— 7 ie es \ (12) 

Pi = Padi, n+ Pn4i9i, ata $O(A%); 87 = @n=0 (A), n44= O(h)}. 
0,i-]; 
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5. JlemMa. ITycm $—Nekomopan MuKCUpOoeaHNaA mottkKa uHmepeana 
19, l) u z;=yi—y; yOoeremeopsem ycaoeusam (12) Onsx*® aw6oz20 waea h, 
mete Xa <b < Xn. Han cxodumocmu awboti nocaedoeamenabnocmu pewenutt 
7i PA3KHOCMHO2O YpasHeHun Lay; = — fi K pewenuto Vi Ougbqe pentyuaaonoeo 


/pasnenus (1) 6 HeKomopom uKmepéeare |E—x|<e) (9 >>0) wneo6xodumo 
3OINOAHENUC YCAOBUA 


aye = Anti On — Ba Ont = a(h), (13) 


20e o(h)-—>0 npu h—>+0 6eicmpee, vem nepean cmeneno h. 


_ Tonaraa B yenopuu (13) = Rah, oni4= Rath u nomsysach qua Rp 
4 Rniy ~opmyso (11), moayyaem HeoOxo_umoe 6-yYCJIOBHe CXOJ[MMOCTH pa3- 
AOCTHOM CXe€MbI B TOUKe pa3pbiBa: 


B,, Bt Ay A, 

a L +1 ~ 
on = —— — —— = Oh). ) 
n ki k, ( ) ( ) 
6. Jlna aMueiiupix cxem 1-ro nopsyka v3 8-ycnopua momyyaem 4 ypas- 
HeHHA JIA dy, Ub, (k= —1, 0, 1), pewiaa KoTopble coBMecTHO c ypaBHe- 
HMaAMH (9), MpHxoquM K CHeqyrouluM 4 CceMmelicTBaM CXeM: 


= A; = (1 —a) Ri-4 + Gy Ri, B; = (1 — ap) Ri + Oy Riga = Aity. 

II. A; = (1 — A) | ae |. Aki, B; = (1 — A) ki — (1 — Ap) kh; a Riss. 
III. Aj = Ri-4 + Aki — AgRi+4, B; oo (1 ale Qo) ki = 05 Riza 
LV. A; = Rigs -- Aoki ——s Agkivs, B; = (1 = Qy) Ri4— (1 + Ao) ki -- Rit. 


7. YcmoBue SesaBOCTHOCTH, MpebABJIAeMOe HAMM K Pa3HOCTHBIM CXeMaM, 
sHayaeT, uTo A; 0 u B;~O0 up moOpix 3HayeHuax {k;}. B camo Jese, 
PaccMOTpHM kKpaeBylo 3ayayy yo = 0, rn41 = Yn4i— yw = O H UpegnosoxuM, 
YTO — HavOOJIbIUHH HOMep, pH KoTOpom A, =O. Ecau B;0 qnai>a, 
TO MO2XKHO HallicaTb: . 


be N N- _ WN es - 
tri =—foti [[ am— >) Min |] amin (f= f/B). 
m=n-+1 k=n+1 m=k-+1 


Tlonaraa f; =O ana n+1<i<(N,a fw=0, nonyumM ry4i=)0, T. e. 
pa3HOCTHad KpaeBad 3ajaua Hepa3spemuMa. Ecau Bm=O mpu m>n, TO 
aHaJIOrHuHoe paccyxKeHHe TakxKe IPHBOAUT K poTHBopeyHw. Ecuu By, =0, 
TO aHaJIOPM4Hble paccyKeHHA CJleqyeT MPOBECTH Avia 3ayauH ry = 0, Yn = 0. 

Jia JIMHeHHbIX OJHOPOJHbIX CxXeM TpeOOBaHHe Oe3saBOCTHOCTH O3HataeT 
HEOTPHILaTeJIbHOCTh as HW Ds (s = —1, 0, 1). 

8. HerpyqHo BuJeTb, TO U3 YeTbIPeX CX€M, OJYYeHHIX B I. 6, TOMbKO 
neppaa cxema A; =(1— a) fi+~+ ki, Bi = Aizs pu OCa,<1 aBaaetca 
Oe3aBocTHOoH. 

Ecau B; = Aj44, TO Taky!o pasHocTHy!0 cxemy OyJ[eM Ha3bIBaTb KOHCep- 
BaTHBHOH. JIA KOHCepBaTHBHOM CXeMbl MOXKHO BBeCTH MOHATHe MOTOKa 
Wi 1), = — Ai (Yi—Yi-1)/h, OTHOCHMOrO Kk <HOJyHeOH» TouKe x = Xi1),, 
3alHcaTb pa3HOCTHOe ypaBHeHHe B BHC 


Wij,— Wit, =— Gi, Gi = fil. (14) 


Ecau ypapuenve (14) HHTeplipeTHpoBaTb Kak HeKHH «3aKOH COXpaHeHHA» 
IH MHTepBasa (Xi1/,, Xi+1/,), OSHAYaIOWM, YTO PaSHOCTb NOTOKOB paBHa 
HCTOUHHKY gi, TO JIA KOHCepBaTHBHOH CXeMbI 3aKOH COXPaHeHHA jJIs JOOOTO 


HHTepBada (Xm—1/,, Xn4/,) HMeeT BUT 


i) 
Wm—), — On+41/, = > ee 
i=m 
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Popmysy Wis); = Ai (Vi — yi) / A CaeqyeT paccMaTpHBaTb Kak MHTEPMO- 
JIALHOHHY1O POpMyJy > WA BbIYHCMeHHA ToTOKa w= —ky’ pu x = Xj4),. 
HerpyHO 3aMeTHTb, YTO BCAKAA KOHCepBaTHBHaA CxeMa l-ro usmM 2-ro 


MOpAKa TOUHOCTH yOBJeTBOpAeT 6-yCJIOBHIO. 
Ec Toukw pasppipa k(x) ABJAIOTCA Y3JIOBBIMH TOUKAaMH pa3HOCTHOK 


ceTKH, TO (bopmyubl Aa A; u B; cnexyeT OpaTb B BUTE . 
A; = (1— A) Riv, nt Aki, Jy B; — (1— Qo) Ri, bt = i Agki+4, [hae Ai4s- 


9. Teopema 1. JIycmo Lite) Yi — OONOPOOHAA, AUKeEUHAA, mpexmouerHaA 
pasHOCmHasn cxema, yOoereméeoparoijan mpebosanuro Oe3saeocmHocmu, HeoOXxo- 
Oumomy 9-ycnoeuio CxOOUmMOocmUuU Ha paspolee. To2zda: 


1) ecau ona umeem 1-t nopadoK mo4nocmu, mo oHa npuKadsestum 


oOnonapamempuueckomy cemeticmey KOHCE P6QAMUBHOLX PABSHOCMHOLX CXEM: 
A; = (1l— @) ki + Qi, B; =A, 0 a,—1; (15) 


2) ecau ona umeem 2-ti nopsdoK mounocmu, mo ona onpedeneHa OOHO- 
3HQ4HO: 
Ai = 0,5 (ki_, + Ri), Dp Ags (6, = O07; (15’) 


Teopema 2. Pewenue pasxocmnoti Kpaesoti 3adauu 


4 
LiyYi = | Wi, — Wits),) = — fi, Wi), = Ai (Yi — Yi), Yo= 9, Wv4),= 9, 
Aj=(1—a@)kin+aki (O<a <1) 


cxoOumca K pewwenuto Kpaeeoti sadauu (1), ecau Koapmuyuenm k(x) SQ,. 


Ecau k(x) C Q:, mo 2 
Cie Vy O (A). 


AnaJslOrHuHble TeEOPeMbl HMeCIOT MeCTO HM JIA JIMHeMHbIX KPaeBbIX yCOBUIi 
PYrHX THTOB. 


Tloctynuuo 
24 1 1956 
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Aornage Akagemun nayr CCCP 
1956. Tom 108, Ne 3 


MATEMATHKA 


C. A. YWYHHXHH 


N-®AKTOPH3AWHH KOHEYHbIX PPyNnil 


(I] pedcmasaeno axademuxom H. M. Bunozpadoseim 17 I 19356) 


§ 1. B Hacrosmei paOore BBO,MTCH M B OCHOBHbIX CBOMX YepTax HBy- 
qaeTca (aKTOPH3allMA KOHeUHbIX PPyMN, CBA8aHHaA OlpeseueHHbIM OOpa30m 
© HEKOTOPbIM 3ajJ[aHHbIM HeIyCTbIM MHOKeCTBOM Tpoctprx uncer I. Taxoro 
poya akTopvsalnio MbI HasbiBaem L-dakTopu3aneli. [Ipu stom noKa3piBaer- 
cH, 4TOB cxemy Il-bakTopu3alHn yKJabiBaloTCaA Kak OOULad (bakTOpusalua 
KOHEUHBIX py, WpeswoxwxeHHad HaMM B padote (1), Tak HM CTOABUIAaNd JO 
3THX Op OcoOHAKoM dakTopu3sauua Il-orqenuMpIx rpynn Hawseli padorst (2). 

§ 2. Onpeyeaeunue |. Ilycts IL—unekotopoe Henycroe MHoxKecTBO 
Mipoctpix unces. Llenoe uncno mn Ha3oBem II-mpocTbIM, ecaH n He JesMTCA HH 
Ha OJHO Mpocroe unco u3 Il. Ecau xe uMeeT MeCTO TIpOTHBHOe, TO IHCIO 
nm Ha30Bem II-cocTaBHbiM.' 

Jipa lWeJIbIX 4HCcJIa NM, WN, Ha30BeM JI-B3aHMHO-IIpOcTbIMH, eCJIM UX OOM 
HaHOOJIbIUHH JesMTeb aABJIAeTCA Il-pocTbIM UHCJIOM. 

JlenutTemb d wenoro uncna nm Ha3soBem IlI-yfenuTenem n, ecru d=1 ua 

ecuIM Bce poctple JewuTemu d BxoyaT B Il. HanOonpmun Il-qenntenb wnena 
fm Oyem oOo3HayaTb yepe3 n’. OueBnyHO, uTO (n’, n/n’) =1. 
_ Ilyctb tenepp M—nexotopad koHeyHad HellycTad MOCJefOBaTeJIbHOCTb 
WEJbIX MOJIOMKUTEMbHbIX UMCe, CpeqH KOTOPbIX MOryT ObITb HW paBHble. Ecau 
‘Takve paBHble YHCIa 3aHHMaIOT B TocweqopatTesbHocTH M pa3H4HbIe MOVIO- 
KeCHHA, TO Kak 3JICEMCHTbI STOH MOCJIeOBaTeJIbHOCTH OHH OyyT CUHTaTECA 
Hamu pa3ssuunpimu. Ilostomy M Oyler ABJIATbCAH MHOXKECTBOM Ppa3JIHUHbIX 
‘9JIeMeHTOB. OuepuyHo, utTo M pactayaetcA Ha noqnocsegqoBaTesbHocTb My, 
II-mpocrbix wv mo_mocieqopatembHocTb N II-cocraBHbix 9JIeMeHTOB (OHO H3 
MHoxKecTB M, u N Moxer OKa3aTbCA, B YaCTHOCTH, IyCTbIM). 

PaccmoTpuM cHaYasa cryuah, Korgja N —nenycrtoe. Torja No OTHOIIeHHIO 
K NV MOXKHO HCMOUb30BaTb CJIefyiollee OlpeeeHue. 

Onpeyemeuue 2. Ilyctb qanbl YHCa Ny HW Ny, KarmKoe U3 KOTOPHIX, 
B3ATOe OTeJIbHO, ABJAeTCA 3uIeMeHTOM NV (MO3TOMY OHH MOIryT ObITb PpaBHbIMH 
HW Tora, Kora cpequ gmementop NV wer apHcpMeTuyecKH paBubix). Ec mpu 
3TOM H3 UHCes, KaxKOe€ M3 KOTOPbIX, B3ATOe OTAebHO, BxoAUT B N, MOXHO 


OOpas0BaTb TaKy!O HOBY!O KOHeYHYIO MOCJeOBaTebHOCTb Si2, ITO ee M@PpBbIM 
YIeHOM OyfeT 11, a NOCMeZHHM — YHCIO My, HU Kable Ba COCeAHUX WIeHa 
KoTopoli He Oyyyr L-B3aMMHo-IpocTbIMH, TO 92JIeMeHT fy U3 N Has0BeM 
Il-cpa3aHHbIM c 9IeMeHTOM fn, U3 N wau %e CKax%KeM, YTO YMCIO nN, I-cBa- 
3aHO C YHCJIOM f, B NoceqoBaTembHocTH uncel N. IlocaeqoBaTembHOCTb S 
Ha30Bem II-cBx3bIBaIOWeH IeMbIO JJIGMeHTOB fy H Mo. 

OuepuyHO, UTO BBéeHHOe Hamu cBolictBo II-cpa3aHHoctu II-cocTaBHbIx 
yuces pecbleKCHBHO, CHMMeTPpH4HO H TpaH3HTHBHO. CeqoBaTeJIbHO, IO OTHO- 
WeHHIO K HeMy MocleqoBaTesbHOcTh N pacmayaeTcA Ha MolapHo He Mepece- 
Karomjueca Kaaccpt M,, Mz,...,Mr, R>1, IU-cBa3aHHbix 91eMeHTOB. Tak 
6ynet upu N uenyctom. Ecam 2e N nycto, TO BblllleykasaHHble KJIaCcbl He 
cymlecTByIOT, T. e. TOrqa k=O. 
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V3 cka3aHHord: BbITeKaeT, UTO Bcerja 
. s 
M=M,+M,+...+Mz, k> 0, 


IIpwueM CJlaraeMble NomapHoO He TMepeceKaloTca. . 
Tlycrs tenepb A—HekoTopad Mpov3BoubHad (MycTad WJM HellyctTaa) 
NOMMOCAeOBATeIbHOCTh NocseqoBaTembHocTH M. BBeyem Tora culefyroulee 
onpeyeneHne. g 
Onpegenenue 3. Ecnmu A—nellycroe. MHOXKeCTBO, TO 4Yepes A 
0603HauHM MpousBeyeHHe BCeX ero 9seMeHTOB (B YacTHOCTH, ecm A cojep- 


KUT TOJIbKO! OMMH aieMeHT a, TO A=a). Ecam xe A ABJAeTCA IYCTbIM, TO 
MOJIO%KUM, NO onpeyesenui, A=1. Uncno A Ha3s0BeM OJIOKOM MHOXKECTBA A. 
B yanbueliiem mMbl OyeM IpHMeHATb elle CuleqyloulMe OOO3HayeHHUA: 


MM, =, Mg = Migs s+, Mp = ig 


Onpegeneune 4. Muoxwectsa My, M,,..., Mx W UX OOK Mp, MM, ..- 
..., Mp, Ha30BeM, CooTBeTcTBeHHO, II-Kmaccamu u Il-On0KamMu TlocseqOBaTeJIb- 
Hocth M. IIpu stom M, uw my Ha30BeM, COOTBETCTBEHHO, HeliTpaJIbHbIM 
II-Knaccom uw HelitpanbuHpimMm Il-6n0Kom M. 


rd / / 
Hanoompume -yenutem m=1, m,...,M, COOTBeETCTBeEHHO 4HCed 
M1), fy,..., My, Ha30BeM IpuBesenHpiMU II-6n0okamu M. CosBokymHOcTb MHO- 
xwecTB. My, My,,...,Mz, Ha30Bem cuctemou II-KaccoB, a COBOKYIMHOCTb 


YUCE My, M,...,Mp_ UW COBOKYNHOCTh YHCeT Mo, M,,..., Mp HasOBeM, COoT- 
BeTCTBCHHO, cucTemol II-610KoB u cucTeMolH MpHBeJeHHbIX II-O0KOB MHOXe- 
ctpa M. 

§ 3. IIpumenum Tenepb BBeJeHHbIe BbIlle MOHATHA K MOCeOBAaTeJIbHOCTH 
M xscex WHeKCOB HeKOTOPOrO KOMMO3HUMOHHOTO pAjja KOHeUHO rpynnb G 
nopayka g>1. 

B cusy Teopempl /Kopqana — [émbyepa nocaeqoBaTeJIbHOCTb BCeX HHJCKCOB 
KakOro-JIH6O JPyroro KOMMO3HUMOHHOrO paya rpynupt © mMoxeT oTmMYaTECA 
OT NocwleyqoBaTelbHocTH M Jib HHbIM yNOpsAOUeHHeM 3JIEMeHTOB; paccMaT- 
PHBaeMble 2%Ke KaK MHOKECTBA Pa3JIMUHbIX JJIEMCHTOB 9TH Oe MOCJeOBAaTeJIb- 
HOCTH Oy/yT OMHakoBbimMH. BecseqcTBve 3TOrO CTaHOBHTCA BO3MO%KHBIM 
culeytytoljee ONpefesieHue. 

Onpeyenmenue 5. Cucremp II-Kmaccopn, U-6n0KoB uw mpHBeeHHbIxX 
Il-60koB MHOxecTBa M Ha30BeM, COOTBeETCTBeEHHO, cHcTemMamy II-Komno3H- 
IMOHHBIX KsaccoB, I-komno3HWMOHHBIX OOKOB HM TpvBefeHHbIx II-kommo3u- 
WHOHHBIX OOKOB rpynup @. 

OveBnHo, WTO g=MinN,...M,. Herpyquo Takxe yOequTbCA, TO 
Chip i Mt i= LettOal Babel oe ccan Kn 

Onpeyenenne 6. Tenutenb A nopayka g rpynnp © nasosem I-nenp- 
HOOJIOUHBIM (TpHBeyeHHbIM II-nempbHOGJOUHBIM), eC OH sBJaeTca I-Komno- 
3HIMOHHBIM OJIOKOM (MpHBeyeHHbIM II-KOMMO3HIMOHHbIM OJIOKOM) HJM TIpon3- 
BeJICHHEM HECKOJIBKUX pasJIMYHBIX I-KOMNO3HUMOHHBIX OJIOKOB (MpvBeeHHbIX 
II-KOMNO3HUHOHHBIX OJIOKOB). 


TIponspeyenue m= mym,... mp Hasopem I-saqpom rpynnp ©, 

H-aypo rpynust © apaserca, Kak slerKO NO0Ka3aTb, HavOombwHM II-nenu- 
TeseM Topayka @&, 

[Ipupeyem Tenepb NouyYeHHbIe HAMM pesyJbTAaTHI. 

Teopema 1. Ecau h seasemca nexomopoim T-yeaonobaouneim Oenume- 
Aem nops0Ka g epynnot 8, mo & umeem no Kpatinei mepe oduy nodepynny 
nops0Ka he, 2de c — nekomopoui I-npocmoti Oeaumeno uucaa g. 

Teopema 2. Ilycmeo m seasemca Il-sdpom epynne © nopsdxa g. 
Toeda ecakomy npedcmaerenuio uucaa m 6 ude npouseedenua m = hyhy...hy, 
f>1, ee Kaci us mnoocumeneti hy, h,..., hy seatemca npueedennoim 
Il-yeaono6rounoim Oeaumenem nopadKka g epynnoes ®, coomeemcmeyem nped- 
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maerenue @ @ eude npouseedenua G = %,9,...H1, 20e 9, Oo,.-., 91 — 
eKomopwle makue nodepynne ©, umo naubonowumu Il-d@numeanmu ux no- 
n0K08 OYOYM, CcoomeemcmeenHO, “UCAA hy, hy,...,hz, a npouseedenue Cex 
10depynn 1, H2,..., He GyOem ocmasamoca pacnum G u npu awbom Opy- 
OM PACNONOMMEHUU IMUX MHOICUMeREelL. 

§ 4. [lpeqnonoxumM Tenepb, ¥TO B KayecTBe MHOxecTBa II B3aTa COBO- 
CyHOCTb BCeX Pa3JIMUHbIX MPOCTHIX JeNMTeNeH NopayKa rpyuup. Torga 
axKbli TpHBeyenupl I-KomnosvqHoHHbIlt OOK efpynbl coBnajaeT c cooT- 
3ETCTBYIOWUM eMy II-KOMMO3HIHOHHBIM O0KOM rpyliibl, a BCe 3TH Mocuel- 
iMe OJIOKH IIpeBpaTATCA B KOMMO3HIMOHHbIe OJIOKH TpyMllbl, BBeeHHbIe HAaMH 
3 padotre (*). IIpu srom eguucrBennpm Il-npocrsim yemuTenem mopsyKa 
‘pylilbt GyzeT, oveBHyAHO, 1. BeneycTBHe Bcero 3Toro TeopembI 1 uw 2 HacTo- 
AmleH paOoTbl MpeBpaTATCA B COOTBETCTBYIOUIMe HM pesyJIbTAaTbI padorst (*). 

PaccMoTpuM elle BTOpol culyyali, Korga MHoxecTBo IL TakoBo, To rpyn- 
1a saBasetca Il-orgenumot. Yuntpipaa tTorga oupegetenve -orgenumoit 
‘pylibl, BAAMM, uTO H-cBaA3aHHbIMH OyAyT Te H TOJbKO Te HHJeKCbI KOMMO- 
3HIMOHHOTO psa TpyliMbl, KOTOpble J[eIATCH Ha HEKOTOPOe OJHO HU TO xe 
apoctoe uncyio pe ll. Orciofa BbiTeKaeT, 4YTO KarxKbIt MpHBeyeHHHIM II-Kom- 
NOSHUMOHHBIM OnoK Il-orgenmumonw rpynnpr © nopayka g eCTb HavBbicilad 
jesilad g CTeMe€Hb HeKOTOPOrO poctToro uuca, Bxoyamero B HU. B 9:rTom 
syuae U3 TeopeMbI’ 2 HacTosieH paOoTbl HeMOCpeJCTBeHHO BbITeKaIOT TeO- 
pempI 1 u 2 paodorst (?). 


BesopycckuH HHCTHTYT Tlocrynuao 
HH?KEHEPOB 2Kese3HOMOPOwRHOrO TpaHcnopta 9 I 1956 


UMTHPOBAHHAA JIMTEPATYPA 


ic. A. Uyuuxun, JAH, 97, Ne 6, 977 (1954). *#C. A. Uyuuxun, JAH, 
95, Ne 4, 725 (1954). 
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Woraay pr Anangemun nayrk CCCP 
p 1956. Tom 108, Ne 3 


MATEMATHKA 


A. B. WHAJIOBCKHHU 


OB AJIFEBPAHYECKOMH HE3ABHCHMOCTH TPAHCLLEHAEHTHBIX 
YHCEJI OAHOTO KJIACCA 


(II pedcmaszexno axademukom H. H. Bozonwbobum 24 I 1956) 


B cratpax (1°) MHOIO pacCMaTPHBaJIMCb BOMPOCbl TpaHCWeHAeCHTHOCTH H 
areOpavveckoli He3aBHCHMOCTH 3HaYeHHH B aJIreOpavvecKHX TOUKAX COBO- | 
KynHoctu E-pyHKuMi*, yOBeTBOpAIOMIMX JIMHeMHbIM udpepeHwMaJbHbIM | 
ypaBHeHHAM C MOJIMHOMHaJIbHBIMH KOS*PKMIMeHTaMH. OTH UCCJe{OBaHHA 
ABNAIOTCA pasBHTHeM H OOOOmIeHHeM HyeH HU pesylbTaTOB Surensa (°,”). | 
OcHOBHBIMH TeopeMaMhH u3 cTaTel (4,°) BoIpoc O TpaHcleHeHTHOCTH HM amreOpan- | 
yecKOH He3aBHCHMOCTH 3HayeHH B amreOpawvueckHX TOUKAX YNOMAHYTHIX BBIILE | 
(yHKuuK peuieH Jo Konya. Jloka3sano, uro BcAKaw E-pyHKUMA, YAOBJeTBOpsAIO- | 
lad JIMHeHHOMYy JuddpepeHuUMasIbHOMY YpaBHeHHIO C MOJMHOMHaJIbHBIMH KOSp- | 
(pHUHeHTaMH, B mMOOOH amreOpaMyecKOH TOUKe, OTJIMYHOM OT HyJIA M HyseH 
KOapPUUNeHTa pH cTapWieH MpOMsBOAHOH B AudppepenywalbHOM ypaBHeHHH, 
IpHHUMaeT TpancleHsenTHOe 3HayeHHe. [It amreOpanueckoli HesaBHCHMOCTH | 
3HaveHHH cCOBOKyMHOcTH E-dyHkuUMH, KOTOpad MOO cama, JIHMOO C HeEKOTOPBIS | 
MM pyrumMu E-pyHKUHAMH OOpasyeT pellleHHe CHCTeMbI JIMHeHHBIX muchpepex- | 
UHMaJIbHbIX YpaBHeEHHH MepBoro NopsyKa, KOs*pPUUMEHTHI KOTOPbIX paliHOHaJIb- | 
Hble (PYHKUHH, B WOOOH alreOpawyecKOH TOUKe, OTIHYHOH OT HYJIA H TOMHOCOB | 
KOSPPUUMEHTOB CHCTeEMbI AMPepewWHaJIbHbIX ypaBHeHHH, HeOOXOAHMO H JO-| 
cTaTOUHO, 4YTOOBI 9Ta COBOKyNHOcTh E-pyHKUMH Opa anreOpawyeckH He3saBH- | 
CHMa Hajl NOJIEM pallMOHaJIbHbIX (PYHKUMH. | 

B padote (*) yKa3aH JOcTaTOUHO WIMpOKHH Kuacc THMepreoMerpwyeckuXx | 
E-pyHKuul, K KOTOpPbIM IIPHMCHWMbI BBILMeCYNOMAHYTHIe pesysbTAaTHI. Teopempt | 
06 areOpauyeckol He3aBHCHMOCTH SHaYeHHH KOHKpeTHHIX E-dbyHKuHH aHbl 
B CTaTbAxX (7,”), HO paccMaTpHBaeMble TaM (PyHKIMM MMeIOT HECKOJIbKO CNeWMaJIb- 
Hy!0 IIpHpojy, Tak kak CBA3aHbI C PYHKIMAMH BecceA W WOKasaTebHOl (byHKUH- 
et. B HacToalteli cTaTbe MbI JOKa2xKeM HM C(pOpMyJIMpyeM pA Teopem 06 anreOpau- 
yeCKOH He3aBHCHMOCTH 3HaveHH Oomee OOMHX rHnepreomMetpuyeckux E-:yuK- 
IHU, ABJIAIOWUXCA PeWieHHAMM Ju*ppepenHWHabHEIX ypaBHeHuH sm060ro To-. 
paqka. | 

B paoore (°) 3urenb OKasbIBaeT H HCHOUb3yeT culeqyrouee MpeoxKenve: 

Jlemma 1. JIycmo 


Fle) = Si ene", ful) = Si cn,v2", a) | 


n=0 


y= 0) 1, 62.5%, m> 0, 


cmenennole pxdbl, Koadbuyuenmel Komopelx 6 coeoKynnocmu npuHadaencam 
anzebpauueckomy nomo K Konexnoti cmenenu wad norem payuonaavnolx aucea, 
a OAA KaxKd020 HamMYpanonoeo 4ucaa r Hatidemca uucao I, l>r, makoe, 


* Onpenenenne E-pyHkwHn Jano B (4). 
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“mo MOUHOL 3HAMeHAMeAS “UCAA Cy COdepxcuM Npocmoti UdeaA Pp, Us NOAA 


K, ne 6xodnuuti 6 sHamenameau uucea Cos cq ORG, Gpy, . 7+, “ERR 
ees ON AL mn. 
« 
Toeda mexcdy cmenennoimu padamu f(z), fy (2), ...,fm(Z) He cywecmeyem 


aaeebpauueckoeo ypasnenua, Oelicmeumeaono codepoaweeo f (2). 

Hcnonpsya paccyKeHHia, IpvmMensemble pH joKagaTempcTBe semMbl 1, 
HETPYAHO JOKa3saTb Oovlee CHJIbHOe TpesoOrx*KeHHe: 

Jlemma 2. ITycmo Koagpuyuenmer cmenenneix padoe (1) npunadaexam 
aneeOpaureckomy noawo K Koneunott cmenent n@O nosaem payUoHaABHolx uUCeA 
ue mexOy WUMU cYyWecmeyem aazebpauYecKoe YpaeHenue, Oeticmeumerono 
codepocayee f (Zz). 

Toeda cywecmeyiom nwamypanenoe wucao r u uucao _ us noaa K makue, 
4mo npu swbom snadenuu 1->r umeem mecmo coomnotenue 


[--1 I+-r m 
eS Y {nCn + Jl + >} > Yv,nCn,y YF 0, (2) 
I+r I+r v=0 
ete cake Fs 
l 
2de 4uCcaAa Tay ais Pe oe VEO, | anes, Mba tt [ + | + 1,...,d +f, 
i l+r 
MHO2O4NEHbL OM B6eAUMUH Cy, ..., gia We On dd me Oy dyes f a | 
2 
¥=0,1,...,m, Koadqgbuyuenmo: komopoix — yeaole uucaa us noan K, 
©603HauHM 
eee Ana ie, VE 1 3 
0) —- eal eee => ayieyis ; 
aaa ares emrinte 4) (3) 
n=0 


foe) 


4 Zz kn 
ms) = 3 Goon le) ae ek Pane AoA 


a ey Ah. = R, 


TIpHyeM B MWOCNeqHeH CyMMe CJIaraeMoe, COOTBeTCTByIoOlee =O, CUNTaeM 
paBubim equnune. Mmeem v,,,(Z) = 0, (Z), R= 1,..., 7. CoBoKynHoctTb (yHK- 
WH (3) ABJIAeTCH pelleHHeM OUeHb MpocToH cucTempI AudcbepeHUHaJbHbIX 
ypaBHeHHit 


’ 4 4 
bre,s (Z) =F bn sma 2 ee aa 


Gn, 1 (2) = 2°19, 2 (2), 
fea eee oak ge 


Teopema 1. /Ipu aw6om aaneebpauueckom sHa4veHuu a, OMAUAHOM OM 
HYAA, fF 4UuceA Yp(%), R=1,...,7, aneeOpausecku HesaeUucumol. 

Woka3saTewbcTBo. BBuyy OcHOBHOH Teopemp! (°), WIA MOKasaTeJb- 
¢€TBa Teopembi | JocTaTOuHO NOKa3aTb, YTO (yHKUHH %,(z), R=1,...,7, u 
Z asreOpauyecKH He3aBHCHMBI. 

IIpeqnoioxuM, TO dyHKUHH Ym4,(Z),...,%,(Z) WH 2 anmreOpanyecku 
He3aBHCHMbI, HO BMeCTe C (yHKUHeH VY», (zZ) yxKe areOpawyeckH 3aBMCHMBI, 
rae l<m<r. Torga yHKoHH %m(Z), Ym4ii(Z),...,%(Z) HW 2 CBAH3aHbI 
areOpaHueCKHM ypaBHeHHeM, JeHCTBHTeJIbHO COfepxKalluM Vm (Z). 

IlycTtb f—Tpov3BoubHOe HaTypadbHoe uNc0O. BpiOepem [= mp Tak, 
uTO p—Mpocroe uncno wu por. Jaa Kamwgol u3 yHKUnh vn (2), 
Um4ti (Z),---, %-(Z) MilaquIMM 43 KOS*PPHIUWeHTOB CTeMeHHOrO pla, B 3HaMe- 
HaT@JIb KOTOPOrO BXOQHT TipocToe uNCcO p,. OyyT, COOTBeTCTBeHHO, KOacppu- 
UHeHTH UpH z”P, z0m+))P, ..., 27, a KoadpHUMeHTbI CTeMeHHOrO pAjla PyHK- 
uu 2—WUemble wucna. Tak Kak p>r, al=mp, To (m+1)p>l-+r. 
STO JOKa3bIBaeT, YTO TipocToe YHCIO Pp He BXOAMT B 3HaMeHATEJIM TepBbIx 
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Ser ee Tris, 


1+ r KosbpuuveHTOB CTeneHHbIX pAAOB PyHKUMA Ym4i(Z),.--, (2) H Zu 

nepBbix /—1 KosbuuHeHTOB CTeMeHHOrO pa PYHKUKH Y,(Z), HO BXOMMT 
B TOUHBI 3HaMeHaTemb l-ro KosbulMeHTa PyHKUHH Yp(z). Torga mo JleM- 

Me 1 He cymlecTByeT asreOpanueckoro ypaBHeHuA Mexyy PyHKUMAMU ba (Ze 

Umi (2),---,0r(Z) MZ, AeHCTBUTembHO comepxamlero m(z). IlomydenHoe 

IIpOTHBOpeuve JOKa3bIBaeT TeOpemMy. 

Teopema 2. Kakoéo. 6ot. nu Ovla0 s3Hauenue k, mp 4ucer Vr, s()» 
s=1,...,Mp, aneeOpauuecku nesaeucumel npu sobom aneeOpauueckom 3HQ- 
4eHUU &, OMAULHOM OM HYAA. 

Tloxa3atTeubceTBo. Kak MB cayyae Teopembl 1, focTaTO“HO OKa- 
3aTb, YTO (pyHKuNH vb, 5(Z), S=1,..., Mp, H Z amreOpawueckH He3aBHCHMBI. 

IIpeqnonoxuM, YTO yHKUHH 2, ri (Z),~--, Ye,m (2) asreOpanueckH 
He€3aBUCHMBbI, HO BMeCTe C (YHKUHeH Ya, m4i(Z) yKe areOpanvyecku 3aBMCHMBI, 
re O<m<m,. Torga yHKuMH Z, %_,1(Z),..-,Pa,m(Z), Ye,mti (2) CBA- 
3aHbl asireOpawuecKHM ypaBHeHHeM, JICHCTBHTeIbHO COfepxKalluM (YyHKIHIO 
br,m4i(Z). [pumMenuM kK 9TOH COBOKyMHOcTH dyHkKuMi semMy 2, MOJ02%KUB 
fo (2=2,. fr@ =a. 2e stay. 1 fe) oreo ae 
JIeEMMe CYIeCTBYIOT HaTypaJIbHOe UHCJIO f WM YMCIO y, B HalllieMm cylyd4ae pa- 
IHOHaJIbHOe, Take, YTO Mp mOOOM 3HayeHHH /->r WMeeT MeCTO COOTHO- 
menue (2). 

BriGepem 1 = kp, rae p—pocroe wucno wp >r. Torga YMCIO p MOKeT 
BXOJUTb B TOUHbIC 3HAMeHATCJIM TOJIbKO TeX KOSPPUUMEHTOB Cn HU Cp,y PYHK~- 
uni f(z), fi(Z),---,fm(Z), Y KOTOpbIX 3HaYeHHA MHJeKca f KpaTHbI 1. 
CaejopaTembHO, BBMy HepaBeHcTBa 1+7r<(2l, MOxHO yTBepxjaTb, 4TO 
YHCJIO P COMepxKUTCA B TOUHOM 3HaMeHaTesIe KOS(PHUMeHTa C; B CTeNeHH 


m-+1, a B 3HaMeHaTeAX KOSPPHUMEHTOB Ci,y, v=0,1,...,m, B cTemeHu 
¥, HO He BXOJHT B 3HaMeHaTemH KoOS*PUUMeHTOB Ch, N=O,1,...,/—1, u 
Cn,y, #=0,1,...,£—1, 1+ 1... d-+7r, 1=0,15-..50, Mooromyy acer 


o6e YacTH COOTHOWeHHA (2) YMHOXKUT Ha p™, TO Mocme 9TOTO B ero MpaBol 
yaCTH Mbl NOJIYYHM YHCJIO, B 3HAMeHaTeJIb KOTOPOrO He BXOAHT UNCIO Pp, 
a TOra YHCJIMTeIb WHCa Y JOJLKeH JeJIMTbCH Ha p, TaK KaK B 3HaMeHa- 
TeIb YMCA C; BXOAUT p™+, TlocmeqHee 3aKIOUeHHe HMeeT MeCTO JIA Gec- 
KOHeEYHOrO YMCA MpOCTbIX YHCe p MH NOITOMY MpHBOAMT Hac K IIpOTHBO- 
peuwlo, a BMecTe C 3THM HM K JOKa3aTeJIbCTBY TeOpeMbI 2. 

AnaJOrHaHbIMH paccyKeCHHAMH pH TMoOMOMM wJeMMbl 2 OKa3sbIBaeTCH 
Teopema 3. 

Teopema 3. J/pu ajwbom aneeOpauueckom 3sHa4eHuu a«%, OMAULHOM OM 
HYAA, My... fl, 4UCEA: Pp, s(%), Sly) ox te, R= 1,..., 7, aneeOpae 
U4ECKU HE3ABUCUMOL. 

Teopemp | u 2 coyepxxatca B Teopeme 3. IIpH momomM HeKoTOpbIx He- 
CJIOMKHBIX PaccyKJeHuli U3 TeopeMbl 3 Tp my =k cuesyerT Teopema 4. 

Teopema 4. J/pu sm6om aneeOpauueckom snauenuu x, omau4uHom om 
Hyaa, 1 (r+ 1)/2 wucea ¥f? (x), n=0,1,.>., R—1,k=1,...,17, anee6pau- 
4€CKU He3ABUCUMOL. 

SameTuM, 4TO (pyHKUMA },(Z) ABUAeTCA pemieHvem yudcbepeniMabHOrO 
ypaBHeHus mopsyKa k. [Ipu nomouyu ocHOBHOL Teopemb! 3ure.ts (7) Teopemy 4 
MOXKHO JOKa3aTb JIMIWb pH k = 2, 

Ilyrem 6ovlee CJOXKHBIX paccyxeHuH, YeM B Teopemax | n 2, npu no- 


MOWIH JIeMMbI 2 MOXHO JOKa3aTb [Be (POpMyJHpyemble HME TeOpeMbl. 
Paccmotpum dbyHkuHH 


fos} k; 


Uy ONT OC eae See 
An, (2) = > [A; +)... + aye? 


n 


n=0 
Appeal, 2). a en Poet Peer, 
KakK]las U3 KOTOPbIX ABJIAeTCA pelueHHeM ucdepenuuambHoro ypaBHeHua 
nopayqKa kj. 
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Teopema 5. ITycmo uucaa ki, i=1,...,r, noaroocumeaonole yenole 
QYUOHANbHOIE; hi, . . ., Ay — pAYUOHAAOHOIe uucaa maKue, UMNO; = —1, —2....; 
Mien. 7, cpaenenue Ap==4, (mod1), 1<i<j<r, moocem umemo 


ecmo Aub 6 Cayuae, Koe@da kj kj; « —ab0e anzebpauueckoe 4ucao, 
mMAULHOe OM HYAA, 


Toeda r 4ucea Ap; (*), i=1,...,7, anzeOpauuecku nesaeucumol, 
Teopema 5 cojepxuT Teopemy |. 
PaccMOTpHM COBOKyMHOCTb (byHKUHi * 
foe) gt 
m=O ITA; »+ 4,7] 
j=1 
NI eet ay A Se aay eo ar eas ae ee 
me [A,OJ=1 u fA, n]=AQA+1)...(A+n—1). 3amerum, sro cpequ uncer 
4,-.-,R- MOryT ObITb H paBHBle. Kaxnast M3 (yHKWMH coBoKynHOocTH (4) 


IBJIAeTCSI pellieHHeM AudpepenivasbHoro ypaBHeHHaA MopayKa k;. Tlono*xum 


ai; 
gp > O47 > 9, (@i,is 01,1) = 1, 
te Oe ees Oe 


“Ae aCsla Q;,; M O;,; WeNbIe palHoHaMbHble, H OOO8HAYHM Yepes p;,; YHCO 
rex U3 uncer Aj, S=1,...,;, KOTOPbI€ YOBJeTBOPAIOT CpaBHeHHI0 
Mis =4i,;(mod 1). M3 sroro onpeyenenua acHo, uTo i; >>1. Tanee ycno- 
3MMCA CUHTATb, YTO B KaKOH M3 (byHKUMH CoBoKynHocTu (4) 4HCIa A;,; 
JepeHyMepoBaHbl 10 HHJeKcy j B NOpsAyKe BO3spacTaHuA 3HaMeHaTeseli 0;,; 
STHX UHCeN, MpH4eM TaK, 4TO ECM 0;,;41 = 0i,;, TO pi,j41 > Pt,j, a B CHyyae, 
SCM Oj, ja = 0i,j Ho Yi,j4a = Hi,,j TO Gi,jt1< i,j. 

Teopema 6. [ycmo yucna kj, i=1,...,7, nonooncumenonole yearole 
payuonanonole; i;, Jj=l,..., ki, t=1,..., 7, — payuonanonole uucaa, 
Mig Ze —1,—2,...; coeokynnocme dynKyut (4) maxkoea, umo Koeda OaA 
Jeyx Pynkyuu, npunadsencauux ei, Bp; (Z) u Br; (2) e@binoansemca paeen- 
cméo 


mo npu Ri, Ri, make U pin, Finks @ Npu ki, = ki, Cpaenenue 
aaj = N,, bi, (mod 1) nmpu neKomopom snauenuu j, yOoenemeopsiowem Hepa- 
gencmey 1<j<ki, 603M02KHO AULb moeda, Koeda Mis, hy, TF Hig, by,3 % — Al0- 
60e anzebpauueckoe 4UCAO, OMAULHOE OM HYAA. 
Toeda r 4ucen By, (%), i=1,..., 7, AneeOpauuecku nesaeucumol. 
Teopema 6 cogepxuT Teopempl | HS. 


Tlocrynusno 
23 I 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1A. B. Wuanoscxudh, JAH, 96, No 4 (1954). 2A. B. Wuanoscxuh, 
gel. 1002 Ne 25 (1955), 2eAe-b. Ii wanopexuu,. HAH, 103, Ne 6 (1955). 
B. De sea ce HAH, 105, Ne 1 (1955). 5 A. B. Wuanoscxkun, 
Ail, 106, Ne 3 (1956). ® C. Siegel, Abh. Preuss. Acad. Wiss., No. 1, 70 (1929—1930). 
7C. Siegel, Transcendental Numbers, Princeton, 1949. 
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Moraago Akagqemun nayK SESE, 
1956. Tom 108, N 3 


* THHTPOMEXAHHKA 


A. K. HAKHTHH 


K 3AQAYUE OB YCTAHOBHBIDEMCSA JIBXDKEHHH BA3KON 
HEQKAHMAEMONM DKHKOCTH MEXK]AY WHMNOM HW NOAWAHNHAKOM 


(IIpedcmasazexno akademukom A. A. Jopodxuyetnom 27 XII 1955) 


Ilnockad 3aqaya 06 yCTaHOBHBINeMCH J{BYXKeHHH BA3KOH HecxKHMaeMOli 
<AJAKOCTH M@X]Ly SKCILEHTPpHUHO paCnOJIO%KeHHbIMH WHOM Cy H TOAWHNHH- 
om C, MpHBOAHTCH K pellleHHiO HeJIHHeMHOrO ypaBHeHHA Jia yHKOHH 
OKa 
yAAd = 2AY 9% GAY OY _ D(AY, ¥) (1) 

: Ox Oy Ox D (x, y) 


PH rpaHHUHBIX ycOBHAX 


y= 0, Thee U Ha Cy, (2) 
1) == CONSt, oe 9 HaCs, 


Pue. 1 


IeCb Y — KHHEMATHYCCKHH KOSPPUNNEHT BASKOCTH %*UAKOcTH; U — cKOpocTb 
OueK OKPYXKHOCTH IMMA, CIMTAaeMaxA TOJOKUTEIbHOM Mp BpallleHHH ero 110 
‘acoBOH cTpeuKe. 

Bpeya Oe3pa3MepHble BeJIMYHHBI 9, X1, Yj MOopMynam Y=7,U 01, x = 74%, 
= 711, THe fr; — payuyc Willa, MbI MpHBeyem ypaBHenne (1) K Busy 


D (Ad, 1) 
AA i= Re Dt . (3) 


ecb Re = Ur,/v—uucno Pettnompyca. Tpanuunpie ycnopua (2) nmepenu- 
TyTCA Tak: 


dy 


p, =0, = Ha Cy: 
ae (4) 

0, = const, >-=0 Mas 

ny 
Tlon0xuM 
= Vio + ?, (5) 
je Vy) — peuienue )KyKoscxoro— Uanapirnua ('), Ak KoTOporo 

AAd,,= 0, (6) 

ay ——. is = 

vip = 0, an = =—| Ha Cy: Oi == COnSL: ae O na C,. 


JlaIbHeMuIeM MbI OlycKaem uHgeKc | y PyHkKUMH ) H MepeMeHHBIX * H y. 
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Tloycrapaaa (5) p (3) HM yuNTEIBad ycnopua (6) H (4), HOmyaHM AJIa 
onpeyeeHua 9 ypaBNeHue - 


D(A (Yo + 9), ¥o + 9) . 
AAg == Re =—— 5 eee ’ (7) | 
KOTOPOe Hy2KHO MHTerpHpoBaTb IPH YCJIOBMAX ~ 
dg 
o= 0, 2 0 Ha C,; o = 0; oe i Ha Cy. (8) 


Ypapnenue (7) UpuBOAMTCA K CJeMyiolleMy HevMHeiHOMy MHTErpo-Au- 
(bepeHUHaJbHOMy ypaBHeHHlo | 


ra nelfo Matai aay, 
(S) 


rae S—oO6sactb, 3aHuMaemad 2KuyKOCTHIO, G—G6espasMepHaa (yHKUMA 
Tpuna 6urapMonuuecko 3aqaud Npw rpanMynbix ycnopuax (8). Ita pyHK- 
lua usBecTHa (?,°). 

Byyem WCcKaTb pellieHHe ypaBHeHua (9) MeToqoM MOCMeqOBaTeJIbHBIX MPH— 
6NMXKeHHH, NOMOKUB % =O. Torfa NowyyuM pekyppeHTHy!o (bopmy.ly 


D(A (Yo + P,), Yo + Pp) : 

yan = "dx, dypo. 0 

Pata Ty Re \\ . D (Xo; Yo) she oe 
(S) 

Uroobl IpuMeHaATb dopmysy (10), Hao noKasaTb, YTO PYHKUMH o, UMeIOT” 

HeEMPepbIBHbIe WaCTHbIC MpOWSBOJHbIe AC TpeTbero NOpAKa BKJIOYMTeIbHO. 

STo NerKO yCTaHaBIMBaeTCA, CCIM yuyeCTb, 4uTO dyHkuuA Tpuua umeer Buy 


4 4 1 
G=,-(Pilnr+ W)=—G4+—V, (11) 


rye f= V(x — x)? + (y — Vo)? a W —OnrapmMonuyeckan (byHKUMA, Henpe- 
pbIBHad BMeCTe CO CBOMMHM WaCTHbIMH MpOH3BOAHBIMH JO YeTBepTorO NopAayKa 
BKJIOUHTeIbHO. IIpH 9THxX: yCJIOBHAX B BbIpaKeHHH (10) WIA on4, MOKHO 
IPOM3BOJHTb TpexkpaTHoe yudpepeniiupoBanue m0 x HM y NOX 3HaKOM 
D(A (Yo + Pn) Po + Pn) ; 

D (Xo, Yo) 
a TpeTbH MpousBoquble oT G, NO x H y OYAYT UMeTb OCOOeHHOCTh Bua = 


Tlostomy wuHTerpa MO Noma Noce TpexkpaTHoro juddepenuupoBanua 
OyfeT CXOAAIMMMCH HM HEMpepbIBHBIM B OOMacTH S AIA On4,, CCM 3TO MMeeT 


MECTO JIA On. Ho 9To cnpaBezMBO AA 9. CneqoBaTembHo, 3TO cipaBey- 
JIMBO BOOOIIe. 


O6o3HauuM 


HHTerpasia, TaK Kak AKOOMaH OT X HM Y He 3aBHCHT, 


7 D(A ~%), 
[ (X,Y, 0, Ux, Vy, Ure, Ury, Oyy, Uxxx, Uxxy, Vyyy, Uyyx) = Re Ey oh ete) > 
? 
j — HempepbIBHad M HeMpepbIBHO AupepeHuupyemas cbyHKuuA cBoux 12 ap- 
rymeutos. Ilycts L uw @— Ba TakHX MOJOMKUTeEMBHEIX UNCNa, YTO eCHH VU 
YNOBNeETBOPAeT HepaBeHCTBaM 


Oley |ux|<L, eee », |Vyye| <L, 
TO 


P(X, 9, %, ste yy) ae 


Torgja, ecu 9TH HepaBeHCTBa MMeIOT MeCTO JA Qn, TO u3 (10) caenyer, 

4TO MYHKUMA On11 YAOBMETBOPAeT HepaBeHcTBaM 

OP n+ 
Ox 


| Pnt1\ < ba, 


< ba, 


Ponty 
<Sba,..., | By Ox 


qe 6 OOO3SHayaeT MaKCHMyM'’ Bbipaxenuii 


Be Wiataeeiys WV ar [avo dyo. «5 (8 
(S) 


A (S 


dx od Vo 


= 


|} oOuactu S. Ovesuquo, uro 6 crpemuTca K HymO pH crpemaenuu K Hy JIHO 
omjayu oOnacTH S. BriGepem S nacrompKo mauoit to TMvowaqu, uo! 
IMOMHANOCh yclopue b<L/a. Torgqa nosyuum 


| OP nt4 
Ox 


lonl<L, 


fs 0° 
<b o, |*ae cr, 


Oy?0x 
Tak kak 931i HepaBeHCTBa BBINOJHAIOTCA Just = 0, TO OHH HMeIOT 

€CTO AIA BCeX (PYHKUMH g, T. e. BCe PYHKUMH o, OyAyT orpaHuyeHb m0 

OAyJIO OJHUM H TEM 2Ke NOJORKHTeIbHBIM UnCIOM L. 

Zlokaxkem CxoquMOCTb Mpomecca NocwefOBaTeIbHLIX NpHOJMKeHHI. 


“Ilo cBolicrsy (dyHkKuuH f BCerqa MOXKHO HaliTH Takoe NONOKUTeAbHOe 
Meno A, 4uro BO BceH OOmacTu S 


ps | I OP ni. 09, io Ponty &o,, * 
Be bls f Pata Pal + aT Gx] 09° OT Byage > Byra Hae 
O6o3HauHM itr | | 
, OP nt4 0Pn | On ty Fo, 
De = 941 — on + | ee ee +ee.t Opie me itde ; 


ra . 

Sell inta — Fal He. + 

= (\ {lol FE] ++ LSE} fs — fal tredy < {| Gr Dadtxadyo, 
(s) vo) 


dG 
Ox 


0G 
Oy?0x| lfn—fal dx = 


0G 
Ox 


me = Alia +|2]-+.. + | 22, 


al OT KOTOPOH CTpeMHTCA K HysO BMecTe C Momaybio oOmacTu S. 
Ecuu MbI BbIGepemM o6sacTb S no Mola HacTONbKO MaJIOH, TOO! 


J G*dxodyyp < K <.1, To nonyuuMm 
S) 
M,< Mk", 


ne M,—MakcumyM Bbipaxenua D, B oOsacTu S. 


t— NONOKUTeIbHaA (yHKUMA, MHTer- 


E 9° n 
STHM [OKasbIBaeTCH PaBHOMePHaA CXOAMMOCTS (PYHKIHH Gn, —>-5 --- 
( ; 
aa B oOmactu S. [IpezenbHan dyHKuHaA 9 OyseT yOBJMeTBOPATD 
BY 


ypaBHeHuto (9). 
AnaJiorHuHbmM Megane E MORHO Apasd te Shag HW CXOJJMMOCTb 
ICTBEPTLIX IIPOHSBOJHBIX ae ore ae aa! 7 ae eCJIH yu¥ecTb, 
ITO (PyHKUMA Yo UMeeT HeMpepbIBHble YaCTHbIe MPOMSBOAHbIe AO YeTBePTOTO 
1OpaAIKa BKMIOUNTeIbHO, a Take Bug dyHKuMN Tpuua (11) u cBolicTBa 
byuxuun f. CneqopatembHo, pelieHwe WHTerpasibHoro ypaBHeHua (9) OyJeT 
JNOBNCTBOPATb ypaBHeHuto (7). ' 

TlonyyeHHoe pemienue GyyzeT u eyuHcTBeHHEM. JlevcTBUTeAbHO, MpeAnouo- 
KMB, UTO CyMlecTByeT JjBa pellieHHa ypaBHeHHA (3) %, H by, YAOBeTBOpsIO- 


of 


7" **? TA (080/dy?0x) 


B O6sacTH S. 


* 3a A MOMHO B3ATb MaKCHMyM BbIpakKeHhit 


| | of 
Ox |? |. (09/0x) 
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ulue rpaHHuHbiM ycuoBu sam (4), pacCMOTpHM Pa3HOCTb = ,— $y. OueHu- | 
Bad MOjlyib , wlerRO jOKaxKeM, JTO OH OyfeT MeHDbIUe CKOJIb YyIOXHO 
MaJIOrO MOJOKUTebHOrO “NCA, T. e. ) = Vy —?,=0. Honyuaem Teopemy: 

B3adaua (3)—(4), a caredosameavHo u sadaua (1)—(2), Oaa OocmamouHo 


maaoli no naowadu obsaacmu S (SJ G*dx ody, <1) umeem pewexue, u a9amo 
(S) 


pewenue eOUHCMeeHHoe. 

Us mpembiqyutero culeqyeT, YTO OOMaCTh CXOAMMOCTH 3aBHCUT OT MPOH3=— 
pejenua Re-b. Beruunna b cpa3aHa c Oe3pa3MepHOH mviomjaqbIo OOacTH & 
M CTPeMHTCH K HyJlo BMecTe c nocwequeH. Tlostomy MOxKHO HCKaTb pellie-— 


A P 
HHe ypaBHeHua (1) B Bue pala MO CTeNeHAM —. ITOT pA OyAeT CXOMUTHCH — 
mpu fj G*dxpdyyo<( 1. IIpu yuere BJIMAHHA WHeEPWMOHHbIX WIeCHOB OrpaHu- 
(S) 


UHMCA NepBbIM IPpHOMKEHHeEM, MOJIO%KUB 
4 
Vie { 
Wise Dig Pas (13) | 


HM lepeligem K OMNOMApHOH CHcTeMe KOOpAHHAT & H 4. 

TloqcuntaB cHy BO3feHCTBHA KUAKOCTH Ha WH, Nocwe PpOMO3{KUX 
BbIKMaOK HaXOHM, 4TO cocTaBJaioulad Py, TMepleHMKyJApHaad JIMHMH 
IGHTPOB, OCTaeTCA TaKOH %Ke, KaK B pelleHHH )KyKoBcKoro — Uanupiruna. 
CocraBisioulad 2xxe P, BOJb JHHHH WeHTPOB OKa3bIBaeTCAH OTJIMYHOM OT 
Hysa. Tipu Mayiom ¢ = %,— %2, OrpaHH4YHBaAcb MepBOH CTeleHbIO os, MOJy- 
qaem 


P.O =o p(s), (14) 
rye 
2m 
1.¢ ) tf D(Avgs bo). bss 
cami p= =\ 77S sinedk, HH = SBR Se 


®opmy.ly (14) MoxHO NepenucaTb caleqyiouluM oOpa3om: 


1 
Py = 5 pU? oF (1, 2) = Py Res Fy (3, 1, 2); (15) 


rye Fy oTMMYHO OT HyIA Ipu o = 0. 

MomeuT cHJIbI TpeHHA pu yyeTe , OcTaeTca Oe3 H3MeHeHHA. 

Takum oOpasoM, pu yueTe B NepBoM MpHOWKeHHH BIMAHHA HHepuHOH- 
HbIX YWICHOB B ypaBHeHuu (1) NOmyuaeM, 4TO Harpy3Ka Ha WWMM He mMepleH- 
AUKYJIAPHa JIMHHM WeHTPOB, YTO paHee OBO yCTaHOBJICHO aBTOPOM JpyrHM 
meToyom. IIpu yuyere ~, cocTaBssaiolad cuubI Py M MOMeHT TpeHHA NOJIydaloT 
NOmpaBky BTOporo NOpxAAKa MaJIOCTH OTHOCHTeIbHO Re-c. 


Pocroscxul Ha Jlony rocyyzapcrseHubilt yaupepcuteT Ilocrynuso 
um. B. M. Momotopa 20 XII 1954 
UMTUPOBAHHAA JIMTEPATYPA 
1H. E. Ky koscxu Gi, Coop. cou., 3, 1949, crp. 131—151. 2 H.B. K y Ap aAB- 


mes, JAH, 58, Ne 2, 107 (1946). 39. C. VYoauaug, B - 
milena meted Prob SSE ot, i) 4, Bunonapnple KOOpAuHaTh B TeO 


Aoxnxage Akagemun nayrk CCCP 
1956. Tom 108, Ni 3 ° 


ACT POHOMH fl 


C. B. KO3JIOBCK AS 


BHYTPEHHEE CTPOEHHE H XHMHYECKHM COCTAB 
NJIAHET-PFHPAHTOB 


(II pedcmasazeno akademukom O. FO. Ill mudmom 17 XI 1955) 


_ 1. B nactosmee BpeMa WHpoKO pacmpocTpaneH B3risy, YTO XHMHUeCKHIi 
OCTaB IlaHeTbl ONpefesneTcA ee MaccOH Ha poToMMaHeTHOH cTayHH, T. e. 
MOcOOHOCThIO yepxKaTb HIM 3aXBaTHTb Jerkve JleTyyHe BerlectBa (24). 
THM CTapaloTCH OOBACHHTb pa3sJIMUHA Me*Kly NwiaHeTaMH 3eMHOH rpymnbi u 
laHeTaMH-ruraHTaMH, a Take pa3JIMuHA BHYTpH IpyNMbl Wwaner-ruranTos. 
OTOT BSA MpOTHBOPeYMT TeOpeTHYeCKHM H (aKTHYeCKHM JaHHbIM, UTO He- 
AHOKpaTHO OTMeYaOCb IPH H3IOKeCHHH KOCMOrOHHYecKOH TeopuH O. IO. LImug- 
a. TeopeTuyeckoe ucculeqoBpanne 1. C. Iknopexoro (°) moKa3a0, uToO pacces- 
Me JierKHX 3/IEMeHTOB IPH cOXpaHeHHH Ooslee TAKEeMbIX TpeOyeT KOCMOrOHH- 
€CKH HeIIpHeMJIEMBIX CpOKOB. C Apyroli CTOpOHbI, TaKHe OcOGeHHOCTH XHMHYe- 
KOFO COcTaBa 3eMJIH, Kak Je*PHUMT a30Ta 10 CpaBHeHHIO C KHCIOpOJOM, Orpom- 
|b e:puUMT MHEPTHBIX Fas0B HU Ap., YKa3bIBaIOT Ha TO, UTO STOT COCTaB 3aBHCHT 
ue OT JHCCHNAawHH ra3s0B, a OT (PH3HKO-XHMHYeCKHX CBOHCTB XHMHYeCKHX 93Je- 
HeHTOB H UX coeMHeHHH. CocTaB Manet onpeesAeTcA B OCHOBHOM TemlepaTyp- 
ibIMH YCJIOBHAMH, FOCHOJCTBOBaBLIMMH B TOM MEeCTe, Ile POPMUPOBasNCb Te HI 
NHbI€ [aHeTbl, H B TO BpeMA, KOra OHH (hOpMupoBasHc (°): 

| 2. Jina cy2xeHHa O BHYTpeHHeM CTpOeHHH NwWaHeT H XHMHYeCKOM cocTaBe 
(X Hep NpHxo_uTcsA OOpallaTbea K TeEOpeTHYeCKOMY HCCJeAOBAaHHO, UCHOJb3yA 
aHHbIe HaOmoeHHH. DakTHyecKHe JaHHbIe O WaHeTaX CKYHbI H HeocTaTou- 
(O TOUHbI H MOTOMy ’ orlycKaroT Ooubuo0e wcO pemeHuh. Hanpumep, uM He 
IpOTHBOpeyaT BeCbMa HCKYCCTBEHHbI€ MOJCJIH WaHeT-rHraHTOB H3 pa3JIMUHbIX 
(OCB NMOCTOAHHOW MJIOTHOCTH, paccuHTaHHble BusibyAToM. 

_ Buyrpy 6ompuimx miaver JaBleHua JeKaT B HHTepBase 10°—108 at™., He- 
(OCTYMHOM 9KCIe€pHMeHTaJIbHOMY H3yYeHHIO H TpyAHOM JIA TeopeTHuecKOTO 
IccmeqoBanna. JIvub B HocweqHHe TObl NMOABHIHCb TeOpeTHYeCKHe pacueTHl 
aia Bogopoya (711), orHocamHecd H K 3TOMY HHTepBasly MaBseHHH. OHako 
ScJIeECTBHE pasJIMUH B UCXOJHbIX Npeqnomomenuax Pamseli, A. A. AOpHKocos 
B. WH. Jjapprjop (®-!) nomyausH pasHbpie 3HayeHHA JaBJIeHHA H CKauKa 
JJOTHOCTH IipH Mepexoye BoMOpOJa 3 MOMeKYAPHOH B MeTaJMYeCKYy1O (Pasy. 
_ Bpayu (*) u Pamseii (2, 12) nami, uro Onutep cogep2kuT oKoNO 90 Bec. % 
so0poya, CatypH oKom0 60%, a Ypan uw Henryn JOKHbI COCTOATh B OCHOBHOM 
43 Oolee TaAxKeIX BemjecTB. Ilo pacueram A. I. Macesuy u B. T. Pecenkoza, 
-ojlep2KaHHe BoZopoga B IOnutepe oKon0 80% (%). 

_ Pamseli (°°) u A. A. A6puKocos (1%), HcXOAA M3 pa3sMUHbIX ypaBHeHHH CO- 
STOAHHUA BOJOPOa, paccuuTasH YCTO BOAOpoAHBIe MOfemH TaHeT. B rads. | 
pHBeeHbI HaOMOAeHHbIe cpesHHe NoTHOCcTH p IOnuTepa, CaTypHa, Ypana u 
enryHa HM MsOTHOCTH YUCTO BOAOPOAHbIX Tem TaKO 2%e MaccbI. Bce HaOm0{eH- 
{ble TJIOTHOCTH OOWIbIUe MMOTHOCTeH BOJOPOAHbIX MOJeNeH H, CeAOBaTeJIbHO, 
IM OMHa 3 TwiaHeT He COcTONT 3 YHMcTOrO BoAopoga. M3 TaOsmMUbI BAAHO, UTO 
‘yIeCTBYeT MOHOTOHHOe BOSpacTaHHe POJIH TsKeJIDIX SJICMCHTOB B COCTAaBe 
laHeT-rHraHTOB c yBeJIM4eHHeM HX paccTosHHA OT ComHa. Peskoe yBernuenne 
AX pOJH pH mepexoye or CarypHa K YpavHy NocmyKUIO OCHOBaHHeM AA 
[@leHUA WaHner-ruranTow Ha ABe moyrpynupr (* %). 
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Bpayu, Pamsei, Macesuy u @PeceHkoB, ucxoA M3 KOCMHYecKOu pact po-| 
CTpaHeHHOcTH 9JleMeHTOB, CUMTaIM, UTO AA IOnuTepa CatypHa o0aBKon 
K BOOpOAy B OCHOBHOM JORKeH ObiTb rewHH. OWHako, CCIM MaHeTbl-ruray 
Tbl CCOPMHPOBaJIHCb TOJIbKO 
- 43 TIbIWwIeBOH KOMIMOHEHTEI 

BonoposHble MOAeIH IIpoOTOMJanHeTHOrO oOmaKka 

—— |b |e yee © (TO MOOHO” TOMY) are 
a—no |e,—noac-| 6/%: | °/° TopynyMomy, HMesIO MecTO! 

Pamsero PHKOCOBYy 

JIA S3CMHBIX TlaHeT), TO re-| 

uuu He MOr BOHTH B COCTaB 


Ta6munma 1 


fOnutep | 4,33 0,90 0,77 | 4,5] 4,7 srmux maaHer B 3aMeTHOM 
eal ee . nae i me pt KommuectBe. Mogenu Bpayua 

pau ’ ’ 2 2) 
Hentyu 2,47 * 0,174 O42 14 24 AWA WIAHET-THraHTOB OCHO 


BbIBaIOTCA Ha HeTOUHBIX 3a- 
* T]IoTHOcTh p COOTBeTCTBYeT 3HaYeHHAM pawuycoB BMCHMOCTAHX MJIOTHOCTH BO~ 
mo onpeyenenuam Kéiinepa (4). Wopofla 4 resus OT WaBIeHHA, 
ge 3 B pacuerax Pamsea TakxKe | 
HMeeTCA PA MpOWSBObHBIX JonyuyeHH. Mpr paccMorpeu BOTIpoc O BHYTPeHHeM 
CTPOCHHH M XHMHYCCKOM COCTaBe I1laHeT-rHraHTOB, UCHOJb3yA HOBbIe pac 
yeTbl YpaBHeHHA cocTosHHuA Bosoposa (7,1). y 
3. [lyrem uW4cneHHOrO HHTerpHpOBaHHA ypaBHeHHA PMpOcTaTHyeCcKOTO paB- | 
Hopecua (14) MbI MOXKeM PacCUHTAaTb MOJENb IAaHeThI, CCIM H3BECTHO ypaBHeHHe 
COCTOAHHA JIA cuararomero ee BelllecTBa: p= e(p, T, ), re p — HOTHOCTS, 
p —apnenue, T —Temnepatypa, » —cpeqHHH MOJeKyApHpli Bec. IIpu 
BbICOKHX JaBJIGHHAX MOXKHO peHeOpedb 3aBHCHMOCTHIO p OT JT HW CUHTATh, YTO 
IJIOTHOCTh JaHHOTO BelecTBA B IHOOOM TOUKe BHYTPH NwWaHeTb! Cc JOCTATOUHOM 
JIA HaC TOUHOCTHIO OMpefetAeTCA WaBJIEHHeM B STOH TOUKe. : 
IIpu pacuerax Jif MaveT-ruraHTOB CileOBaO Obl NPHHATb BO BHAMAaHHe 
OceBoe BpallleHHe MW BbISBaHHYIO HM CisocHyTOcTb. Ofuako B. YT. PeceHKOB 
u A. I. Macepuy (°) Hamu, uTo yyeT climocHyTocTH IOnuTepa He CKa3bIBaeTCA 
3aMeCTHBIM OOpa3s0M IIpH pacueTe pacnpeyemeHua MIOTHOCTH B ero Hejpax, 
a Pamsel (”) noka3au, ITO yueT WEHTPOGeEXHOM CHJIbI YMCHbIUIaeT BbIYHCJICHHbIC 
cpequHue nsoTrHoctu IOnutepa u CatypHa Bcero Ha 2 u 5%, COOTBeTCTBeHHO. 
SHayeHHa Macc HM payMycoB OplwiM B3ATHI y Kelnepa (4). Jlna cyx- 
HeHHA O paciipeseseHHH TAXKEJbIX 9JICMCHTOB-B He[pax MJIaHeTh! CpPaBHHBaJHCb 
MoMeHTnI uHepuwH J/MR?, BbluncneHHbIe 43 HaiiqeHHoro § pacmpesé 
JIGCHHA IJIOTHOCTH, C MOMCHTAMH, ONpeesAeMbIMH 43 HaOIOJeHHOM cnwrOcHy- 
ToctH wusaneT. TJocnequai ompeyensetcA yrmOBOH CKOpOCTbIO- Bpa-— 
IeHHA WH 3aKOHOM pacipeyeltenua msoTHoctu. IIpuOnuxeHHaa cbopmyma 
Pago — Jjappuna nosBoiser BruucmutTh J/MR? no chstocHyTocTH nwaHer 
MO YrOBOH CKOpOcTM BpalleHuA u flaer Juan TOnutepa, Catypya, Ypana 
u Hentyna 3Hayenua J/MR?, papunre 0,25; 0,22; 0,24 u 0,27, cooTBercTBeHHO: 
Oguaxo Maiinc wu Pamseit ('*) noxasanu, uro qua FOnutepa u Carypua sta 
dbopmyna yaer [/MR? c ommOxol B 8—18%, Hu 4TO HaMOonee cornacyroTcA 
c HaOwlOXeHHOH cimiocuyTocTbio sHayeHua =J/MR* = 0,267 yuna JOnurepa 
I/MR? = 0,262 ana Catypna. a, 
Tlockombky MOMeHTHI HHepunH, IOnuTrepa u CaTypHa yKa3piBaioT Ha 3HauH- 
TeJIbHYIO KOHICHTpallMio MaccbI K WeHTpy, Mbl IPHHHMaeM, TO BCe 9JIEMEHTHI, 
KpOMe BOOpoja, OOpasyroT M10THOe AApo. IIpHnuMaerca, YTO OHM IpuCyTCTBY!OT 
B Ape B MponopuwH MX KocMuYecKOroO OOuNMA (B3ATOrO NO TaOmuNam puna 
(*°)). B KocMoce mocue BOAOpofa H reuA OCHOBHYIO Maccy cocTaBasaioT C, N, 
O u eme 11 snementos (Fe, Si, S, P, Mg, Al, Ca, Ni, Na, Cr, Mn), 4 oTHOMeHHE 
mo macce C+ N-+O xk ocranbupm 11 papHo 3: 1. Tipu nomomu yanupix, 
MpHBeWeHHEIX B padoTe DektuMana u Ap. (1°), Oba paccuuTanHa 3aBHCMMOCTh 
p(p) AIA CM€CH STHX SICMEHTOB B BbIMeyKasaHHol MIponopuuu (cm. Ta6m, 2). 
TaOnuna 2 


p, ar. 6-108 4407... 23407 3-107 <0 8.408 4-108 
9, P/cm 6,25 7,63 10,2 12,0 SortEi8,5 2058 


| 4. [la IOnutepa u Catypya uarerpuposanne ypaBHeHHA ruypocraTuye- 
}80TO PaBHOBECHA MpOBOMMIOCb OT MOBEPXHOCTH AO rpaHuupl*aypa c UcrONB30- 
JAHHEM OMHOH U3 KPHBbIX p(p) WA Bogopoga (AOpuKocopa wu Pamsea way 
},ABbI10Ba) H OT rpaHHlp Apa kK WeNTpy c ucnonbsoBaHHeM p(p) 43 Ta6n. 2. 
aquyc apa NofOupasica TakHM O6pa3s0M, 4TOOH MojenH YAOBJIETBOpPAH 


Ja010{eHHEIM MaccaM M paj{uycaM. B ta6n. 3 NpMBeyeHbI pasMepI H MaccBr 


# 


Ta6auna 3 
Cao H, Caoii H slapo FS 
; ist 
: : ue 
: ae we © “5 
O6onouKxa Bia ees =I ie a a 
Si = ae i a g =f 2 etn 
ce age | suse) tert ee heehee as 
ao ee) ee Ss = [> fi = ae 
lO mutep 
H mo AOpuxocopy .. .| 0,73 | 0,16 | 0,24 | 0,57 | 0,27 ) 26 73 (0,492) 2,7 
mo. Pemseio. . . . . .| 0,86 | 0,07 | 0,22 |70,74 | 0,419 | 24 SLO 224) eee 
i mo Jlappigopy . . . .| 0,82] 0,14] 0,19 | 0,76 | 0,10 | 48 90 | 0,247 9 
CatypuH 
1 m0 A6pukocopy .. .| 0,45 | 0,39 | 0,30) 0,42 | 0,49; 12,5) 54 0,173 4,0 
to Pamsero or | 0,66 | 0,25 | 0,28 | 0,39 | 0,36 | 11,7] 64 0404 1,8 
no JlaBbiqoBy O01) 0,42eRO 2710729 0,29) 40,7 pc7hi 0 2427 624 


*B Kocmoce ua 1 © OcTaJibubIX 9eMeHTOB mpHxogutca 64 r H +{35 r He. 


JOMOPONHHIX OOOMOUeK H MWIOTHBIX AJep NOCTpOeHHbIX Mofemen (r — paccros- 
{He OT WeHTpa aHeTbl), MOMCHTbI HHEPUMH STHX MOJeNel HM KOMMUeCTBO BO- 
opoya Ha 1 YT OcTambHbIX 9JIeMeHTOB. IOMHTep MoxKeT COMep2kaTb 70—90% 
sofopoya, a CatypH 50—70%. IIpeneOpexenuve neuTpobexHol cuol (uv TeM- 
lepaTypoOl) yMeHbillaeT payMyc H Maccy Apa, HO TeopeTH¥ecKoe ypaBHeHHe 
OCTOAHHA Ip JaBJIeHHAX, CyMLeCTBYIOWMX B Apax IOnutepa u Catypua, jaer 
@HVWOKCHHY!0 IIJIOTHOCTb*, TEM CaMbIM YBeJIMUMBaH payluyc Apa, uw 9TH HO- 
‘pelIHOCTH 4acTHYHO KOMIeHCHpyloTcA. CpaBHeHve BbIYMCJICHHbIX MOMCHTOB 
[HepUHH Cc HaOJIOCHHbIMH NOKAaS3bIBaeT, YTO eCJIM BepHa KpHBas o(p) AOpuKo- 
OBa, TO KOHI[eHTpallua Oowlee TAXKENbIX 9JIEMCHTOB K LeHTpy IOnutepa u Ca- 
ypHa MeHbIe, 4YeM B ciydae KpHBOL p(p) JaBpijosa. 

V1. C. Uknoscxuii (1”) mpuuies kK BBIBOAY, YTO OTHOCHTeIbHOe OOHIHE BOJO- 
oa B TOmurepe no Kpalineli Mepe B 3—4 pa3a MeHbue, 4YeM Ha ConHue. 3 
jalluX pacueToB (cM. TaOu. 3) cmefyeT, YTO NO OTHOMIEHHIO K OCTAJIbHbIM 9VIe- 
feHTaM BOZOpoya B IOnurepe B 10—20 pa3 mMenbue, a B CaTypHe —B 30— 
0 pa3 MeHbule, ¥em B Cone HW 3Be3fax. Ecuu IpHHAaATb BO BHUMAaHHe HW KOCMH- 
eCKHH requ, TO 3TH Wudpbl Bo3pacTyT B 11/, pasa. 

5. Bpayn (1) toxasan, uro Ypaw u Hentyn, Oomee nuorupie, vem ]Onutep 
CatypH, JOJDKHbI COCTOATD B OCHOBHOM M3 coequHeHui Tuna CHa, NH, u 
1,0. On OcHOBHIBasICA Ha KPHBbIX p(P), KOTOpbIe NOMyIMN, paccMaTpHBaA 9TH 
OeMMHCHUA IIPOCTO KaK CM€CH COOTBETCTBYIOIMUX SJIEMeHTOB. TeopeTuueckue 
acuetb! BepHasa u Meccn (78) moKa3aJIv, YTO pu RaBseHHAX Bue 100 0O0O— 
00 000 atm. ammuak NHs B mpucyTcTBHM BOsOpofa AOMKeH peBpalaTeca 
Metasmuyueckuli ammount NHa, u Halla a nocnequero p(p). Mp Bocnomb- 


* Baym u Illextep u8 9KCMepHMeHTOB M0 B3pbIBaM paCCuHTaJH go Oia Ana DANA 

i i 1 ce 4 

smecTtB upH 400000 atm. TeopeTuyecKuH pacueT @Petinmana u mp. (26) npu tex «Ke Zap 
SHUAX JlaeT 3aHMxKeHHbIe Ha 19% MTOTHOCTH. 
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30BaJIMCb 3THMM WAHHBIMM, a TakKxKe KpuBOH Ama CH, no Bpayny. Ilocnequaa} 
HeTOUHa UH JlaeT 3aHWKEHHBIe TJIOTHOCTH, NosTOMy cofepxkanue CH,, paccdH-} 
TaHHOe C HCHOMb3OBaHHeM 3TOH KPHBOH, MOXKHO paCCMaTPHBaTb JIMUIb Kak) 
; HuxKHIOIO OleHKy. IIpu pacueTe 

Ta6uuua 4 Mogenei Ypana u Henryua mpez-) 

olarasocb, TO 9TH IaHeTbl 
umeroT oOon0uKy U3 NHaunu CHa | 


= Apo 3eMHOrO : 

pee E Tuma WH Apo u3 BeulecTBa THIa Belle- | 
seh ide g 1jMr2 CTBa Semium (cm. Tad. 4). H3" 

8 Anal Mae BbIYHCJICHHBIX MOMCHTOB WHepIHa 

= BHAHO, YTO HB 3TOM CJIyuae HeT 

nowHoro pasjemeHua Oolee Jer- 

Y pau KUX H Oomee TAXKEIbIX BeULECTB | 

Ha O60N0UKy H Apo, OcOOeHHO | 

CHA eke 0,66 | 0,33 | 0,34 | 0,23 3 Henryne. | 
INF fsa cade 0,92} 0,20 | 0,08 | 0,30 3 
H 110 A6puxocosy | <0, 17 Jia 3aBeOMO 3aBbILIeCHHOH 
H no Jlapsigosy | <0,21 OUCHKH cOepKaHHA BOMOposa B 
Ypaue uw Henryne Opi paccun- 

Hentyn TaHbl MOJ€IM JTUX MaHeT, COCTOA= | 

. mue 3 BOJOpOAHOH O6O0UKH - 

wi PETA seit ae Nee es ne HM sfipa «OecKOHeYHO OOJIbIOK» 
Hane Aopuxocosy |<0.12| ‘ ‘ IIOTHOCTH. OTH pacueTbI WOKa3a- 
H no Jlaspiqosy |<0,16 mM, uT0 B Ypaue He Oonbute 20% © 
Bowopoga, a B Hentryne He O6onb- 


me 16%. 

6. TlomyueHHpie aHHble O cOJepKaHHH BOsOpOsa B IMManeTaxX-rMraHTax 
MOTBEpKAaloT 3ABHCHMOCTb COCTAaBa IIaHeTbI OT ee paccTOAHHA OT CosHa, 
IIpOWJJOcTpHpoBaHHyio Tad. | BOAOpOAHEIX MOJemeH MmaneT. [[poueHTHoe 
cojlepxkaHHe BoJOpoga yOrrpaeT B 4—6 pas or IOnutepa k Hentyny. Uem Jaub- 
ime mWiaHeTa oT CoslHla, TeM OOubIIe pasMepbI Ce 30HbI IHTAHHA, TEM JOJIbIUIe 
AJIWJICA Tpowece ee opMupoBaHHa. B TO xe BpeMA OOBeMHEHHe YacTH Mpo- 
TOMMAaHeTHOrO OOsaka B Ooee KPyIHbIe Tea COMNpOBOKasocb YBeJIMYeHHeM 
MpO3spadHocTH OOaKa HM yXyfllasO yCNOBHA JA BXOKMeCHHA BOMOpOAa u Apy- 
THX JIeTYYHX BeLeCTB B COCTaB IviaHeT. B coueTaHHH c 3ala3qbIBaHvem (OpMH- 
poBaHua Oouee JameKHx oT CouHIa WaHeT 9TO H TIpHBeO K 3aKOHOMepHOMY 
HM3MC€HC€HHIO HX XHMHYeCKOFO cocTaBa. 


Teopusuueckul MHCTHTYT Tlocrynuno 
Axkayemun HayK CCCP 10 XI 1955 
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Joxnagn AkagemMmuu nayx CCCP 
1956. Tom 108, Ni 3 


“ ACTPOHOMH 91 


B. C. CA®POHOB u E. JI. PYCKOJI 


O BO3MO)KHOCTH BO3HHKHOBEHHS TYPBYJIEHTHOCTH 
B MPOTONMJIAHETHOM OBJIAKE 


(II pedcmaszexno axademuxox O. 1O. UI mudmom 19 XI 1955) 


IIpomece SsBomOWMN MpoTonsManeTHOrO OOIaKa B 3HaUHTebHOM Mepe ompe- 
eAJICA XapaKTepOM JIBUXKeHHA BellecTBa B OOWaKe. B «cNOKOMHOM» OG6slake, 
ye He ObIJIO OTHOCHTeIbHO KPYNHbIX TeJI, CHOCOOHBIX BOSMYILaTb JBHOKeHHe 
ACTH, H rye Kak pli seMeHTapHbI OObeM ABHTajcA BOKpyr ComHia M0 Kpy- 
“OBO OpOuTe, BO3MOXHO OpicTpoe OceaHHe NbWIeEBOH cOcTaBJAIoMell OOnaKa 
< efO I€HTPpasIbHOH TOcKocTH. EcuiM HaKakHe BO3MYIJeHHA B OONaKe He Mpe- 
IATCTBOBAJIM YMECHbINCHHIO OTHOCHTeJIbHBIX CKOpOcTeli YacTHY, (B pesyuIbTaTe 
deyIpyrxX CTOMKHOBeEHHH) AO BecbMa MaJIbIX 3Ha¥eHHH (MOpsAyKa | cm/cex), TO 
AbIIeBOM JMCK CTAHOBHJICA OYeHb MVIOCKHM H IIpH Tone NopayKa 10°7—10-5 
accTOAHHA oT CouHua ouKeH Obl BcweCTBHe rpaBHTalMOHHOH HeycToli- 
HHBOCTH pa3jJeJIHTbCA HA MHOMKECTBO OTJCJIbHbIX CFYMeEHHH, Kak 3TO ONHCaHO 
B paodote JI. 9. Pypespuya u A. V1. JleOequucxoro (*). Ecan xe B NpoTronmaHeTHOM 
oO0lake CYyecTBOBaJIH Kakue-IHOO MaKpOCKONMMYecKHe JBHXKCHHA, KOTOppIe 
HakajbiBasIMcb Ha OOmlee BpallleHHe HM CO3aBasIM 3aMeTHbIE Z-KOMIOHEHTHI 
CKOpOcTH, TO CHMbHOe YIIOTHEHHe JUCKa H, CJleqOBaTeIbHO, PpaBHTalHOHHaA 
HeycTOMUMBOcTS HacTyNHTS He MormH. B 3TOM cuyyae ManeTHHIe 3aposEIH 
MOTJIH OOpa30BaTbcA JIMIIb NyTeM HX MOcTeMeHHOrO pocTa B Ta30-MbIIeBOH cpeje. 
 Bompume 3Havenna uncna Pelnonbyca AA MporolmanerHoro o6aKa 
(nopsyKa 10!°) npuBenu HeKoTopplx aBTopos (7°) K npefcraBmenmio 0 TypOy- 
JICHTHOM XapakTepe JBY2KeHHA BellecTBa B OOake. OjHako 9TO MpeycTaB- 
JleHHe BCTpevaeT BO3PaXKeHHA HW HyKaeTcA B CilelMasIbHOM paccMOTpeHHH. 

Kak u3pectHo (°), ycJIOoBHe YCTOHYMBOCTH JIaMHHapHOTO JBHKeHHA XKH]- 
KOCTH, Bpalllaiolielich MexK]yY IBYMA KOaKCHaJIbHbIMH WHJIMHApaMH, B CJlyuae 
S0IbIUHx uHcemt PeliHombyca HMeeT BUI 


p — > 0, (1) 


rye p (r) = mr? — MOMeHT KOJIMUeCTBA [[BH2KeHHA 9JIeEMeHTa C Maccol m, 
IBYOKYINerOCH Ha pacCTOAHHM f OT OCH BpallleHHA C YIJIOBOH CKOPOCTbIO ©. 

Ecau mpeHeOpeyb cOOcTBeHHbIM TArOTeHHeM OOJIakKa NO CpaBHeHHlo C 
TaroTeHiem Comuma (YTO cipaBeIHBO, T0Ka OOaKO He MpHOH3H0Cb K 
COCTOAHHIO TpaBHTAaWHOHHOH HeycTOuUMBOCcTH), a TakxKe TpaqWeHTOM jaBule- 
Hua dp/dr, TO 3TO yCOBHe CBOAMTCA K YCJIOBHIO yCTOHYHBOCTH KpYyTOBbIx 
opouT (”): 


a (rs) >0, (2) 


rye DP — NOTeHWHabHad SHeprHA B TOUKE fF. F 
Tak KaK CHula TArOTeHHA UeHTpasbHoro Tea—OP/dr paBHa—GMr’°, 
To ycmopua (1) w (2) B mpoToNJaHeTHOM oulaKe BbINOJIHAIOTCA, 4TO O3Ha- 
WaeT YCTOMYMBOCTh KPyrOBbIX OPOHT HM YCTOHYHBOCTh JaMHHapHOrO BpallleHHAa 
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oouaka BoKpyr Coma. Heycro#uBocth HacTyNaeT TOMbKO Tora, Kora 


WeHTpasbHad cua’ yOnlBaeT c paccTomHHeM Opicrpee, yem 7 ®. it 


B ycnosuu (1), ofHako, He YYMTbIBAaeTCA BO3MOXKHOCTh HacTyIWIeHHA B 
o6slake KoHBeKuMH. Mexyy Tem Beitusexkep (°) mbIraeTcA OOOCHOBAaTb Cyle= 
CTBOBaHHe TypOyJICHTHOCTH BO BpalllalollMxcA KOCMHYCCKUX TasOBbIX Maccax, — 
B TOM UHCJe B MpOTOMJaHeTHOM OO1aKe, HCMOJIb3yA HMeCHHO YCJIOBHe BOSHHK~ 
HOBCHHA KOHBeKUMM B HeBpalitaiollemca oObeme Ta3a, HO He YUHTbIBAaH | 
ycnopua (1). OuepuqHo, ITO JIA pelieHHaA BONpOCa O BO3MOXKHOCTH BOSHH~ — 
KHOBCHHA TypOyJIeCHTHOCTH B MpOTOMJaHeTHOM OOJIaKe CJleqyeT PaCCMOTpeTb 
ycmloBpue ycTowunpocru (1) Cc yy¥eTOM KOHBeKIMH. 

Ha 9JleMeHT cpefbl EQMHHUYHOM Maccbl, ABH2KYWIMUCA BOKpyr ComHua CO 
CKOPOCTbIO VU, JeliCTBYIOT CHJIa TATOTeHHA, WeHTpoOexKHaA cua H TasO0BOe 


AWaBJICHHe. B CTAWMOHAPHOM o6ulaKe, B KOTOPOM J[BHxKeHve MpPOHCXOMT T1O 


KPYFOBbIM OpOHTaM, 2TH CHJIbl ypaBHOBeIIMBaIoTCA: 


GM 2 ih a 
p= ee (3) 


Ecam paccMaTpuBaemblii 3leMeHT CMeCTHTCA B TOUKY r+drc TeM xe 
MOMCHTOM KOJIMUCCTBA JIBH2KeHUA Ur, TO Ha STOT 92ueMeHT OyyeT JelicTBO- 
BaTb CHuJa 


2G 3u? 1 dp Acdp 
Tlie test 75 Toe eee (4) 


YculOBue yCTOIMYHBOCTH J{BUX%KeHHA OOaKa COCTOMT B TOM, TO df<0 
mpu dr>>0. Sto ycnoBue MOXKHO 3anvcaTb B Bue 


4 dp |/(de de 2GM ge d /1 dp 
shar lar |.ginian| > a ae 6) 
‘WIM B BUTE 
du. r dp | /de do 
or > De® dr (SF), mot (io 


Ycnosue ycTowunpocru (6) oTmMyaeTca oT (1) HamM4MeM TpaBow uacTH, 
YUMTHIBAIONeH pasmHuve B MJIOTHOCTH TepeMeCTHBUIerocH 9JIeMeHTa HM OKpy- 
*KaloleH cpeybt. Ycnosue (1) BbiBeqeHO A HeCKUMaeMOM XKUKOCTH, Torya 
Kak MbI paccMaTpHBaem rasoBylo cpexy. Mcnomp3yemoe Belinsexkepom ycso- 
Bue OTCYTCTBHA KOHBCKUMM B HeBpalllaioneMca OOlake NomyyuM u3 (6), Mo- 
JIOKUB p = OQ. 

CyvTaa, 4TO 9IeMeHT OObeMa TepeMeljaeTca aquaOaTuyecKH, H mepexoya 
K TpayMeHTy TeMllepaTypbl, NOyuHM ycNOBHe HeycTOH4YMBOCTH 


Beg ee 


ecuu do/dr>> 0. Ecau xe dp /dr< 0, uro Gonee ecrecTBeHHO AA MpoTomvia- 


HeTHOrO OOlaka, TO HepaBeHcTBo (7) MeHaeT 3HaK. UroOnl B 9TOM curyyae 
oOs1ako OblIo HeycToHunBbM, dT /dr JomKHO ObITb OTPUILaTebHbIM. OdnIuHOe 
yCJIOBHe BOSHAKHOBCHHA KOHBeEKIMM B HeNOABHXKHOM cpeye nosyuyntcea us (7), 


ecIM B (¥rypHBIX CKOOKaX CUpaBa OCTAaBHTb TOJbKO equHuy. Bropoli unen — 


B CKOOKaX CBA3aH C YCTOMYHBOCTbIO KPyrOBbIX OpOHT. 
IIpuMem npHOJImxKeHHO, uTO 


de Se e523 p Bi: 
dp = Aa ry, Gp ee ee (8) 
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Tye a, H a, —NOcTOsAHHBIe nopsAAKa eqMHUUEI. Torga yenosue Heyctoiunpo- 
CTH NpHMeT Buy " 


F(>|e—n wtf tie ey aemanty g 


rye y=C,/Ccy; R—ra30Baa nocTosHHag. Tlepspiit u Tperuit wientl B KBaj- 
PaTHBIX CKOOKaX Ha 2—3 NopsjKa MeHbIe BTOporo wieHa, H HMM MOXKHO 
TipeneOpeub. Torga HeoOxoquMbli Avian Heycroliunpocru TeMllepaTypHbIH rpa- 
MHEHT JOJRKeH YOBJETBOPATb HepaBeHCTBy 


al\|. ~ ¥* GM 
bar - aR ie (10) 
[paqueut temmepatypbl B Mpo3spayHOM oKOJIOCOMHeEUHOM o6maKe pa- 
BeH 
4 dlausnd jf 00 A. wile (11) 
dr dr (7 a 2r 


SHaveHne rpaquenta, TpeOyemoro HepaBexcTBom (10), Gomee 4em Ha 2 nopayKa 
TipeBbllliaeT rpayueHT TeMilepaTypb! B MpoOspayHoM OOwake (11). Ouvepuyuo, uro 
B HelpO3padHOM MpOTOIaHeTHOM OOjlake HM TeMepaTypa H rpaqueHT Temme- 
patypb! Obiwiu ele HWAKe, YeM B CMyYae MpospayHorO OOsaKa, NOSTOMY KOHBEK- 
WHA He MOrla HMeTb MECTA. 

B mpuBeyenupix BetusekKepoM JOKa3aTeIbCTBaX CYHleCTBOBaHHA TY pOyseHT- 
HOCTH BO BpalllaroulHxCa KOCMH4eCKHX Pa30BbIX MacCax, 0 HallleMy MHeHHIO, J0- 
NYWeHbI Be ommMOKH. Bo-nepBbix, OObldHOe YCJIOBHe BOSHHKHOBeHHA KOHBEKILMH 
MIpMMeHeHO K BpalljaioleMyca OONaKy. DTO O3HaYaeT UPHpaBHUBaHHe HyJi0 JIeBOL 
dacTw cooTHomenna (6). IIpu spamenuu oOaKa CO CKOpOcTHIO, OIM3KOL K Kpyro- 
BOH (KeMepOBOH), ITO COBeEpIIeCHHO HeONYcTHMO, Tak KaK JleBad YacTb B (6) 3Ha- 
WATeIbHO OobWIe NpaBol. Bo-BTOppix, B3TOM YCJIOBHH BMeCcTO OObIMHOH Temme- 
PpaTypbi HcHoubsyeTcaA «TypOyneHTHaA TeMMepaTypa», T. e. BemMyHHa w?/3R, 
rye W—TYpOyJIeHTHad CKOPOCTb, 3HAYHTEJIbHO IIPeBbINalolad TeMIOBbIe CKOPO- 
cTH. CnefoBaTenbHO, ycJIOBHe YCTOHYMBOCTH MO OTHOMeHHIO K MaJIbIM BO3My- 
TCHHAM IIpHMeHAeTCA He K CTalMOHapHOMY COCTOAHMIO OOIaKa, a K yXKe BO3- 
MYIIeHHOMY, KOrja K OOake MpOMCXOAUT HHTCHCHBHOe TypOyJIeHTHOe Tepeme- 
IIMBaHHe BeIeCTBa C PaCCTOAHHeM TlepeMeINMBaHHA MOpAyKa paccTOAHHA OT 
Conmuua. B mnpupeyenHom Beli3ekkepoM cieljHabHOM KOHKpeTHOM lIpHMepe 
iMMeeTCA OIMOKa B BbIUMCJICHHAX, MOSBOIMBIUAA CMY CJlelaTb BbIBOJ, O BO3- 
MO2XKHOCTH KOHBeKIMM. B ero MojemH OOsaka «TypOyseHTHaA» Temlepatypa 
pacteT c paccTosHvem oT CoyHia, a MOTHOCTb BellecTBa yMeHbulaetcA. IIpu 
TaKHX YCJIOBHAX KOHBeEKUHA B J[eHCTBHTeJIbHOCTH HeBOSMOXKHA. 

He wcks104eHa BO3MOXKHOCTh BOSHHKHOBeCHHA OecHOpAOUHbIX ABHKeHUIi 
B IIpOTOMaHeTHOM OOaKe B MOMeHT OOpa30BaHUA CaMOro OO/IaKa HIM B pe- 
S3yJIbTaTe Kakoro-HO0 BHelHero BO3MyleHHA. OfHako JIA MOsepxKanna 
TYpOyJIeHTHOCTH HeOOXOMM NOCTOAHHDI HCTOUHMK SsHeprun. bes Takoro ucTOU- 
HUKa JMcCcHMaluA 9HeEprHH NpHBeseT K 3aTyXaHMIo TypOyJIeHTHOCTH 3a BpeMaA 
mopasgka 10 o6oporos (mer), Kak 9TO cmegyeT u3 ONeHKU Kelinepom (8) Bpemenu 
QKU3HH BUXpel. : 

Betusexkep (*) momaraeT, uTO SHeprHA BUXpelh MOXKET MONONHATECA 3a 
cueT MOTeHUMaNIbHOM SHepruu OGJaKa OTHOCHTeIbHO Comuua. OH cuHTaeT 
aTO TypOyJIeHTHOe TpeHHe MpHBOAMT K yasenuio OT CoMHa BHeIWHUX YacTeH 
o6saka M IpvOmmxKeHHIO K Hemy BHyTpeHHUX. B WesOM NOTeHIMabHad SHep- 
THA OOlaka YMeHbilaeTcA, Mepexoqa B 9HeEprMio TyYpOyseHTHOTO JBHXKeHHA. 
Oymaxko, ecu Obl axe Bce OOMaKO yllasO Ha Comnue, TO BbIJeIMBINeHCA 
pH 9TOM NOTeHIMAIbHOM SHepruH XBaTHJIO Obl AA NOAepxKaHHaA TypOyweHT- 
HOCTH JIMIlIb B TeyeHHe BeCbMa KOPOTKOrO TpoMexyTKa Bpemenn. JleticTBu- 
TebHO, JUCCHMaluA 2Hepruu TypOymeHTHOrO JIBHXKeHMA, paBHastt © = w*/h 
415 


ua 1 r BemecTBa B'l ceK., JOuRKHa BOSMeMaTbCA MepeXoOM BeLecTBa C OpOHTE 
nepHoja t) Ha MeHbLIyO OpOHTy c MepHofom 7, 3a BpeMA 


k 
eS ia Be (tj —t,), (12) 


CCIM CpeHAA OTHOCHTebHad CKOPOCTh w = k,v M cpeqHH pasmep TypOy.leHT- 
HoH sueliku h = kor. [lp Kelimeposckux 3HayeHHAX ky = 1/3) U ke = 0,3 
aTO Bpemsa OygeT t= 104(¢,—t,). CmeqoBaTeibHO, OO/1aKO c TypOyJIeHTHbIM J[BH- 
2KeHWeM TaKOTO MacuITaba JOJKHO OpIO BbINacTb Ha Comnue 3a 104—10° aer, 
€CJIH OHO HaXOJMIOCb Ha MecTe COBpeMeHHBIX NiaHeT. [I]pu BeseKKepOBCKHX 
3HaveHHAX TypOymeHTHOH cKOpocTH (k;~0,1) (*) Bpema OKaspIBaeTcA ene Ha 2 
nopxyKa Meubie. Ecau xe yuecTb, YTO SHEPUA TpaTHTCA TakxKe Ha yaseHHe 
oT CouHia BHeIIHeH YacTH OOaka, YHOCALLeH U3IMUIKM BpallaTesIbHOrO MOMeH- 
Ta, TO BpeMa BbillajeHua OOaKa Ha ComwHue OKaxKeTca eye MeHbIUe. Cieqo- 
BaTeJIbHO, JIA Mpowecca OOpas0BaHuA MlaHeT OCTaeTCA BpeMeHH Ha HECKOJIbKO 
NOpAAKOB MeHbille, YeM TpeOyeTcA lo cxeme BekusexKepa (~108 ser). Pesyub- 
TaT He 3aBHCHT OT NepBOHaYasIbHOH Maccbl OOaKa, MOCKOJIbKy pacueT OTHO- 
CHTCA K e€HHMWe MaccbI BellecTBa. 

Takum O6pa30M, MbI IpHXOAHM K BbIBOJy, YTO «CMHOKOMHOe» MpOTOMMaHer- 
Hoe O6aKO YCTOMYMBO MO OTHOLMIEHHIO K MaJIbIM BOSMYI[CHHAM, HW B HeM TypOy- 
JICHTHOCTh BOSHHKHYTb He Moria. Ecuim Ha MepBOM 9Talle CyUleCTBOBaHHA Mpo- 
TOMMaHeTHOrO OOsaKa Oplia «TypOyNeHTHaA» cTaua, TO OHA, NOBHAMMOMY, 
Oblula BeCbMa KPaTKOH M He urpada cyllecTBeHHOH pomH B Mpoyecce oOpa- 
30BaHHA JlaHer. 


Teopusuueckui HHCTHTYT ; Tlocrynusio 
Axayemuu HayK CCCP 16 XI 1955 
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Jloxaayn Akagemun nwayx CCCP 
1956. Tom 108, Ni 3 of 


2 PHSHKA 


9. H. ATMPOBHY ul. M. ryPO 


APAKTEPHCTHYECKHE BPEMEHA 93JIEKTPOHHbIX ITIPOLLECCOB 
B MOJIYNPOBOAHHKAX 


(IIpedcmasaeno axademuxom A. ©. Hodde 13 X 1955) 


1. KuneTaka 91eKTpOHHBIX NepexoOB B NO yNpOBOAHUKe (nm), comep2Kallem 
IeHTpbI peKOMOMHAIHH (MOBYIIKH) OMHOrO THMa, OMMcHIBaeTCH ypaBHeHuAMU 
ICM. pic. 1) 

dn 


d 
a G — A,nps + Bzng, ae = G — A,pny + Byps, 


fa + Pa=Na, p—n—ny=N,—N,—64. 


llocjleqHee ypaBHeHHe BbIpaxkaeT ycJIOBHe Heli- 
rpasibHocTH. AKIelTOpbl H JOHOpHI mpeqnmoma- 
PalOTCA MOJIHOCTbIO HOHH3OBaHHbIMH H Ha pu. | 
He MOKa3aHbl. 6 =Q, eCJIM JOBYLIKH akILelTop- 
pe, H 6 = Ny, ecaM JOBYWIKH JOHOpHBte. 
Pa30uBai BCe KOHIeHTpallMH Ha  paBHo- 
BeCHYIO H HepaBHOBeCHy!O YacTH (N= My-+n’, 
O=po-+p’ HT. J.) HW OTOpacbIBad YWIeHbI, KBaj- 
DaTHUHbI€ OTHOCHTeJIbHO HepaBHOBeCHbIX KOH- 
JeHTpawui, MpHxXoquM K cHcTeMe 


dn’ fi p ' 
cae uaTl Altea! Paice isl ilies 
(2) Puc. 1. Cxema nepexofos a7eK- 
dp’ : : ; TpOHOB (@) c bIpOK (6) B 9HEp- 
An G — aD a A,p,t + APP rerHueckoH 2HarpamMe foJlympo- 
: ; ; ; F BOHHKAa 
i_=—Pps. P = N+ n,. 
37ecb 
fo = Noe, 2 eT Po = Tce gcc at 
: Ey—F)[RT 
atu Nu Bypwad Sion (3) 
Nao = peaerleoa OPA eal ote Vat gee Pame le! ; 


B == (PERT 
pi = Noe (Ey 1) : 


p) yf = A, 
rye F — yposenb Depmu; Ny (T) = 2 (2amk T/h2)'!* = 4,82. 10T "+. f 
Pemasa cuctemy (2) qi 3aTyXaHuA HepaBHOBeCHBIX KOHMeHTpallult (G = 0) 
Mp HavasIbHbIX YCJIOBMAX, COOTBETCTBY!OU[MX  CTalMOHaPHOMy pe*KUMY 
(dn’ /dt = dp' /dt =0), Nomyuaem 
~t/T, 


4 0] —Fiecy 
Be Gre Gu me, pla Gne 4G Ce — ae se 4) 
PIN ae Pe 


OCI t, << t,. MlomyyenHoe pelienue COfepxKUT YeTLIPe BPCMCHHPLX MapaMmertpa. 
4AN7 


PG 


Jipa 43 HMX ary . 


oe 14 TpoPuoto + FroltnoPo | : 44 TpoPa0lo * Fno%a0Po 
(1 + Po)*To : (119 + Po)*To 


COBMalaioT C BPpe€MeHaMM 3KH3HH QJIEKTPOHOB HM AbIPOK HO Iloxmu u Pugy%*, | 
ONpey[eAeMbIMM U3 paCCMOTpeHHA CTAalMOHapHOrO pexKuMa, Kora CKOPOCTb 
pekoMOuHauuM paBHa cKopocTu reHepaliuu nap. JjBa ApyrHxX BpeMeHHBIX Ma- 
pamerpa paBuHbi ** 


4 


“1 “AS Pao + Ag (Pg + My) + Ag Mag + Ag (Po + Pr) 
ioe TpoPa0 1 Tnolno 
es Nx TpoT no 4 sales (719 + Po) To : (6) 
Not Po To ee TroPn0 + Taotng ” a z +e T po Pao + TnotnoPo . 
(%19 + Po) To (19 + Po)?To 


MpHueM, KaK BUHO u3 (4), HMeHHO OHH, a He 737 HW toT CHyKAT XapakTe- 
PHCTHYeCKHMM BpeMeHaMM 3aTyXaHuaA. | 
2. Tipu Masbix KOHIeHTpalluAx sOByUIeK 


Na<XCa(ny + ny + Po + Pr), (7) 


rye @ paBHO MeHbIWeMy H3 OTHOWICHHH Ty / trp H tno /Tpo, 


cr cT 4 Ny ToT no 
“ fe AO Oe ee 
mA, (2, + 72,) + A, (Po + Py) Po + Ngo To < : ( ) 


O6palljaich kK (4), BHAMM, YTO B 3TOM Cayyae 


nh’ Zap ce Guert, (9) 


T. @. CyMIeCTByeT OJHO XapaKTepHcTH4eCcKoe BpeMA 3aTYXaHHA, COBMasaloslee 
C BpeMe€HeM 2KH3HH HePaBHOBeCHbIX (OCHOBHbIX HM HeOCHOBHBIX) HOCHTewIeH 
B CTallWOHapHbIx yCJIOBHAX. 

PaccmotpHM curyyal OOubUIMX KOHUCHTpalu JIOByIIeK, COOTBETCTBYIOWIHX 
oOpaTHOMy 3Haky HepaBeuctBa (7). CormacHo (5) u (6) 


et CT CT 4 4 4 1 
T, To +t ~ Tonnes = shite ee (10) 
- T, TH TreHpmee 

CneqopatebHO, pH OOJbUINX KOHIeHTpaluAX JOByIeK mporecc saTyxa- 

HUA OlpeseimeTcA JBYMA XapakTepHcTHyecKuMu BpeMeHamu. V3 (10) cnenyer, 
Cc aT 

YTO TIPH pa3HOM NOPAAKe BeJIMUMH th’ HW T° BpeMA MM3HU, XapakTepH3yio- 

mee Wpomecc 3aTyXaHHA Ha OCHOBHOM efO IHpOTAXKeHHH, paBHO He BpeMeHH 

2KM3HH HEOCHOBHBIX HOCHTeNeH, a OOMbINeMy M3 BpeMeH 7%" H <o", HesaBHCH- 

MO OT TOrO, KaKOBa OCHOBHad IPOBOAHMOCTb UM (9-THN MIM O-TuM). 

3. SHavenua co", cf" Ht, [WIA TepMaHHA B 3aBHCHMOCTH OT NONOKeHHA 
yposua Depmu npu T = Ty = 300°K, Ny = 2,5-10! cm’, E, = —0,155 98 
u A, = A, us0Opaxenbl rpaduyecku Ha puc. 2. Tipu npoxomgenuu yposua 
PepMu vepes MOBYIUKH, Kora tS’ ~ co", ct, ~ T), IPHOMKeHHEIE cbopmysEr (6) 


: 1 Ng +n + 
* aie) SEE Been nee a® 0 1 Pot Pi 
Tro Aan. Po 7s ¥ a7) Tp0 No + Po ig no No 4 Po E 


** @opmysibl (6) mpexctaBaloT co6ol MpHOnMxKeHHY!O 3anHCh XapaKTepHcTHuecKHX BpeMeH 
3aTyXaHHA, CNpaBeWIMBylO pH Ty << To. 
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CNIpHMCHHMbI*, HW SHaYeHHs t, HaHeCeHbI MO TOUHHIM (popmyiam. Jina 
JaBHCHHA Ha TOM 2Ke PHCYHKe H300paxKeHa KPHBad %y (F).« 
| CpaBHuBaad KpyHBble %%)(F) u wS"(/), Mbl BHAMM, TO mp GombuHx 
OHUCHTpallMaX JIOByleK MakcuMyM 7°7(F) cMellaercs B OGwacTb TIpOBOH- 
OcTH 9-Tuma (F >0). 

IIpu nepememenuu yposna Pepmu oT BaseHTHO! 3OHEIK 30He TIpOBOJMMOCTH 
7 =n'/G cuayana yBermunpaetca BCTe,CTBHe yMeHbIeHUsA A,P, ft’ (cM. (2) 
pu dn’/dt =dp’/dt =0),. a 3atem, xkorga Pano YIeH CTAHOBHTCA JOCcTa= 


F/kT 


Puc, 2, 3apucuMocTh XapakTepucruyecKux Bpemen 7," (a), feat (6) 
H 7: OT mMonowKeHHA ypoBHA Pepmu. OrTgebHO mMOKa3aHbI KpH- 
Baie Uloxnn wu Pua T(2) HeOCHOBHBIX HOcHTeeH MpH MawbIx (orT- 
Tembabli rpaduk) u OosbwAx (Ha OOuLeM rpaduKe) KOHWeHTpannax 
Nopymek. Kpusaa 6 coBMaqaeT ¢ KpHBOH @ mpu 3sHayeHuAx F, pac- 
MOJIOMCHHBIX Tipapee OOMleH TOUKH MepeceueHHaA BCeEX KPHBbIX, H 
6 coBlayaeT c 6 yuan F, NexKallux Jepee sToH TouKH. KpuBas 2 
coBnagaeT c a mpu F<O u 2 copnanaet c 6 npn F>O0. B un- 
TepBale MeXKAT OOLIeH ToUuKOH NepeceyveHua Hu F=O copnayarior 
KPHBbIe a, 2 H 6B 


OUHO MaJIbIM, tS? YMeHbIlaeTCA BCJeACTBHe BOspacTaHua A,f,p,. C yBenu- 
(eHHeM N,, pacter orHomenue p,,/p', UpH anHom F, u nosToMy MakcumyM 
< cmemlaeTca B cropoHy Ff >0. 

B 3aBHuCHMOCTH ai ot F Ha aHasOrMuHble ascppekTbI HakwaybIBaeTcsA ele 
‘eMJIOBOM BbIOPOC ALIPOK H3 JOBYIWeK B BaJIeHTHy!0 30HY. IlosToMy Ha KpHBOL 
eT(F) TOABIAeTCA BTOPOH (MpaBbl) MaKCHMyM, OOYCJIOBJeHHbIM Ter JIOBbIM 
jJapbepom (°) Ha JIOByIUKax, BCJIe,CTBHe KOTOporo aOcouIOTHaA CKOpOCTb 
ykOa AbIPOK U3 BaJIeHTHO! SoHbI 3aMef.JImeTCA (<7 pacreT). 

B ycraHOBHBIIeMCA HepaBHOBeCHOM peXKHMe PeKOMOHHALNA IJCKTPOHOB 

Mh 
2) , I? 

1 [bIPOK Ha JIOByWIKax OanaHcupyetcs reHepaluei map. IIpu stom n/p... = 
= o"/<*". B MOMeHT lIpeKpallleHua revepallMu BOSHHKalOT HeKOMMCHCHPOBaH- 
4ble H IPHMepHO paBHble MOTOKM SJIEKTPOHOB M J{bIPOK H3 30H Ha JIOBYIIKH. 
Ec BpeMeHa 2KH3HH 76" M tC" pasIMUHbI NO MOpAAKy BeMYMHBI, TO Ha 9TOlt 
Jeppoli cTaquu 3aTyxaHusl (t~% ~ TT ee) SAMETHBIM OOpa30M yObIBaeT 
fObKO MeHbIUAA M3 H€paBHOBeECHHIX KOHUeHTpalul. B pesysprate yBesMunBaet- 
“A OTHOMeHHe KOHIUCHTPpallHH COOTBETCTBYIOULMX HOCHTeJIeH Ha JIOBYWUKAaXx K KOH- 
JeHTPalu UX B 30HE. ITO MPMBOANT K 3aMefeEHUIO peKOMOMHALHH 9TAX HOCHTE- 
meli BCJeCTBHe POCTa OTHOIWMeHUA ICA COpaTHbIX TeMJIOBLIX BbIOPOCOB K YHCJTY 
.  —— 


* OnenKu MoKasbiBaloT, 170 BOOMacTH | PF—E,|~ 2kT %1~ 7%. 
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| 
; 
} 


AaKTOB 3aXBaTa. Bpema 2%KH3HH UX pacTeT JO Tex HOp, moka He CTaHOBHTCH © 


paBHEIM to, TOCMe wero yCTaHaBsIMBaeTca KBa3HCTallWOHapHbI pexXHM — 


3aTyYXaHHA H BCE Hep aBHOBeCHBIe KOHIeCHTpawuu 3aTyXaloT C e€HHbIM Xapak-— 


ee CT 
TEPHCTHUCCKHM BPCMCHEM 2 = Teor emee* 


B Teopuu B KayecTBe (byHjaMeHTaJIbHOH XapaKTepHCTHKH BBOAMTCH M0- 
HATH BPpeMeHH XKH3HH tT HEOCHOBHBIX HocHTewel sapsazfa (*,”). 

Cpapuupaa Ha puc. 2 KpuByio t, c KpuBolt oka u Puya qa OoJIbLUIMX 
KOHICHTpallMit JIOBYIUeK, MbI BAMM, YTO 3TH KPHBbIe COBMAaaloT TOKO B HHTEP- 
Basie 0> F >E,. B Tom cayyuae, KOra JOBYIIKH pacilOJIOKEeHb! B HM xKHeH T0- 
JIOBHHE 3allpeluleHHO 30HbI, XapaKTepHCTHYeCKOe BPeMA 3aTyXaHHA PaBHO 
BPeMeCHH 2KH3HH OC HO BH bi X HOCHTesIeH Tp BCeX MOJIO*KeHHAX ypoBHA DepMH 
B 9JICKTPOHHOM MOJIyMpOBOAHUKe, a TaK2%Ke B JOCTATOUHO Pe3KO BbIPaxXCHHOM 
JjbIPOUHOM TlOynpoBoyuUKe. K avasorMyHOMy BbIBOAY MpHBOAMT pacyeT CJy- 
“an cE > 0; 

4. PaccMOTpHM [Ba OCHOBHBIX MeTOJ/a H3MepeHHA BPeMeHH 2KH3HH. 

B umuyabcnom metoge (4) HaOmoflaeTcH OcIMImorpapuyeckad pasBepTKa 
Mpomecca 3aTyXaHHA HepaBHOBeCHbIX KOHIUCHTpallM HOcHTeeH 3apsfa, CO3- 
WaHHbIX B NMOMYMpOBOAHUKe TyTeM HHBEKIMH, WpakTHyecKH paBHOMepHOH NO 
BCeMy OGBeMY. DTH YCJIOBAA B TOUHOCTH COOTBETCTBYIOT YCJIOBHAM pellueHHOw 
BbIUe 3aauH. CreqoBaTesIbHO, B HMIIYJIbCHOM MeTOJ€ H3MepsHeTCA He BPeMA 
2XKU3HH HeOCHOBHBIX HOCHTeel, KaK 3TO IipefMOMaraoT aBTOPbI, a t2, KOTOpOe 
B OOJIbINMHCTBe CJIy¥aeB COBMaaeT c BPeMeHeEM XXH3HH OCHOBHBIX HOCHTeNeH 
3apaya. 

Onpejlenenue BpeMeHH X%XH3HH (pOTOSIeKTpH¥ecKHM MeToyOM (°) OcymecT- 
BIAeTCH MyTeM NMOepKaHHA B HeOCBeMeHHOM YacTH MOJyNpOBOAHHKa cTa- 
WHOHapHOrO § mpOcTpaHcTBeHHOTO paciipeyeieHui HeOCHOBHBIX HOCHTeeH 
3apaya. Ponb reHepalluH urpaeT 3fecb JMBepreHWMA MOTOKa HeOCHOBHBIX 
HOCHTesleH, AuddyHAUpyoulux u3 ocBemjaemol OOnacTH. Ho u3meHeHHe NOTOKA 
C€ paccTOAHHeM, B CBOIO OYepeb, 3ABHCHT OT CKOPOCTH peKOMOMHallHH. Crexo- 
BaTeJIbHO, MH B 9TOM MeTOJe HE peasH3y1oTCA HCXOAHbIe ycOoBuA Teopuu [lok 
u Pua (He3aBHcHMOcTb G OT t), H NOSTOMY HeIb3A B OOMLEM CIy4yae OTOK][ecT- 


BJIATh H3MEPHeMOE TC TOT ocutenett + PACUET STOM 3aqayH HaMH MpoBeseH 
OTJeJIbHO. 
@Mysuuecknh HucTHTyT um. II. H. JleOeqesa Tlocrynuso 
Axkayzemun HayK CCCP 1 VIII 1955 


IWMTHPOBAHHAA JIMTEPATYPA 


1W. Shockley, W. Read, Phys. Rev., 87, 835 (1952) (cm. cOopx. Tonynposog- 
HHKOBbIC SJIeKTPOHHble mpHOoppi, nox peg. A. B. P2xanopa, 1953, crp. 121). 2? B. Wloxan, 
Teopua 9/leKTpOHHbIX nomynpoBoqHHKos, 1953. °9. HW. Aguposuu, Hexoroppie Bo- 
TIpOCbI TEOPHH JIOMHHecHeHuMM KpuctannoB, 1951, crp. 304. 4D. Navon, R. Bray, 
H. J. Fan, Proc. I. R.E., 40, Nell, 1342 (1952) (cm. cOopu. Mlomynposogunkosple seKTPOHHBIe 
mpuooppl, 1953, crp. 179). ® L. B. Valdes, Proc. I. R. E., 40, Ne 11, 1420 (1952). 
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4 PH3HKA 


B. B. AJIMEPC, H. H. TYPEBHY u JI. B. CYPKOBA 


ABJIOMEHHE PO)KAEHHM HW PACNAJOB HECTABHJIBHBIX 4YACTHLL 
B IMYJIBCHOHHOH KAMEPE 


([Tpedcmasrzexo akademukom JI, A. Apyumosurem 22 II 1956) 


: Panee (') ObINH ONNCaHbI pe3syJbTATbI MPOCMOTpa 2MYJIbCHOHHOM KaMmepbl, 
JTYYEHHOH KOCMH4eCKHMH JIyuaMH B cTpaTocdepe B TeyeHne 6 yac. Tloqbem 
AMepbI ObII MpoHsBeyeH AspousornyecKkol smaOopatopuelt Pusuueckoro HH- 
mutyta AH CCCP Bs centa6pe 1954 r. na Bpicoty 25 KM. 

IIpu fambHeltiem mpocMoTpe 9MysbCHOHHOM KaMepbl yjaJiocb oOuapy- 
Tb JONOJIHHTeIbHO elle Ba t-Me30Ha H oOHy A°-yacTHILy, oOmMCaHHe KO- 
)PbiX H IIPHBOAHTCA B 9TOH 3ameTKe. 

O6a t-mMe3oHa ObITH HalijjeHbI MeTOJOM cucTemMaTHY¥ecKoro mpocmoTpa 
PAeJIbHBIX CJIO€B KaMepbl 110 TOWaqH H HACHTHPHUMPOBaHbI MO xapaktTep- 
OH cxeMe paciiayqa t’—>x*+n°+x°+Q. Pesymptarbr o6pasorKH H3Mepe- 
Mii, OTHOCALJHXCA K OOOMM CIy¥YadM pacnaja, MpwBeseHbI B TaGu. 1. 


Tabuuna if 


ea | a | met | mt | ao | Q, Mos Macca M, me 
I T]po6er By 7600 1040 BBIYHCI. 14600 
18000 71,3+3,7 | 960,3-++7,3 
Suepr. B M3B/33,99+1,1] 6,3+0,2] Berunca. |29,0-+0,96 
36, ,6 
II | [lpo6er B wv]. go Brix. 3420 22500 BbIUHGJI. 
14000 9500 71,9+3,4 | 960,5-+6,7 
Suepr. ke Mas — 12,5-++0,4)36,5+1,2] Bprunc. 
22,4+1,8 


Topmo3Haa CMOCOOHOCTh 3IMYJIbCHH, HCIOJIb30OBaHHOH B padoTe, OJIM3Ka K 
)PMO3HOM cnocodéHocTH 9IMysbcHH Mapdopy G-5 (7). lostomy Avia onpeyesenna 
\epruli wacTHL BO BCeX HaOJIOJeHHbIX CYYAAX HCHOb3OBAIIMCb TAaOJIMI[bI COOT- 
MUeHHA mpo6er—s2Heprua gua aMyspcni Mapdbopy G-5 (7). Onmoxa 
)H OlpesenweHuH ZHepruuM yacTuy No mpodery + 3,3% (7). 

B nmeppom cstyyae 43 TpeX 7-Me380HOB, OOpas0BaBLIMXCA B pe3syJIbTaTe 
\cilayla NepBoro t-Me30Ha, [Ba ObIIH MpoOcJiexKeHbI JO MOJIHOH UX OCTAHOB- 
[ B 9MYJIbCHOHHOM Kamepe. OJMH H3 HHX OKa3aJICA ™'-Me3OHOM C xXapaK- 
PHbIM pactiafoM Ha p-Me30H c Hpoderom R, = 595 ». Bropo t-Me3oH B 
Hue cBoero mpoOera He OOpa3yeT BHAHMOH sBesfbl. Ero MoxHO HjeHTH- 
1MpOBaTb Kak = -Me3OH. TpeTHii 7-Me3OH IIpolles B 9MYJIbCHOHHOH mMauke 
= 10500 p» u Bpmuen u3 Hee. PasmHuHble 3HaKH 3apANOB OCTAHOBMBIUUXCH 
Me30HOB He NMOSBOJIHJIH OMpeeJIMTb 3HaK 3apsxAjla t-Me30Ha. 

| Jina onpeyenenust 2HeprHH Me30Ha, BbIIeAWerO H3 WayKH, Obl HCHOJb- 
BaH 3aKOH COXpaHeHUA UMMYJIbcCa HW YYMTHIBANACh JONOJHHTebHaA OWHOKA 
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nouyuawomaicaA pH ‘TakOM BLIUHMCIeHHH. PesysbTaTbl WOfCueTOB moKa3a~ 
JIM, YTO SHEPrHa,  BbI,eMMBIUAACA Ip pacnaje OMMCaHHOrO t-Me30Ha, COCTAB- 
aaet Q = (71,3-13,7).MaB u macca m, = (960,3+-7,3) me. Ciejbl t-MesouHa. 
MW TpeX T-Me30HOB paciiajla JiexKaT B OMHOW MVJIOCKOCTH C TOYHOCTHIO JO 24 

[Ipu mpocmatpuBaHun culeqa t-Me30Ha OT TOUKN pactiafa OblIO OOHapy- 
*KeHO, UTO OH pogusca B 3Be3qe Tuna 14-+ 3n. Bce yun sBesfbI_ Mpocue~ 
XKHBaJIMCb JO OCTaHOBKH WJM BbIXOa H3 2MYJIbCHOHHOM Kamepbl. V3 Bcex 
qyyeli CeMb OKaHUMBaloTCA B 9MysbcuN. Hu ofMH U3 syyeH 3Be3bI He MOr 
ObITh HeHTHpuuUpoBaH Kak K-Me30H WJM TuMepoH. 

Bo BTOpoM culyuae, Tak Ke KaK HW B TMepBOM, [Ba X-Me30Ha OCTAHOBHJIMCh B 
QMYJIbCHOHHOM KaMmepe, a TpeTHM BbILe U3 Hee, NpolAs 8750 » fo BbIxosa 
u3 tauKH. Ero 3HepruaA ompeyeseHa MO 3aKOHy COXpaHeHHA MMITyJIbCa.. 
OcTaHOBUBIIMecAd =-Me30HbI B KOHIe MpoOera MMeJIM XapakTepHble 7 — pp — e- 
pacafbl, T. €, 3HaKM 3apxfoB OOOMX Me30HOB MOJIOXKUTebHbIe. CyeqoBa- 
TeIbHO, 3HaK 3apsjla paciaBlieroca t-Me30Ha NoJomKUTeTeH. BpiqemnBulasca 
Ip pacnaye t-mMesona 9Heprun Q = (71,9-+-3,4) MB u Macca Mm, = (960 ,5-— 
+6,7) me. 

IIpopepka culeqOB x-Me30HOB Ha KOMIJIaHapHOCTb NoKa3avia, YTO BCe TPH 
m-Me30Ha pacnajla JlexKaT B OHO MocKOcTH c TouHOCTbIO Yo 2°. IIpocmorp 
9TOrO CJlyyad TOKagaJl, TO t-Me30H pOfHJICH BHE SMYJIbCHOHHOM KaMepbl- 
B kKamepe on npomes 14000 uv. 


Taonuna 2 


| TIpoTrou | Mesou 
Nposer ees hs aires ues canon eee 16500 5600 
E 8 naOoparopH. cHcTeme Koopa. B Mop. ...... 69,81 16,57 
E B cucTemMe weHTpa HHepuwH B Mop ........4i{ 9,040,16 32,2+1,4 


Yrou MexkAy mpoToHom u mw -mMesoHom 100°. Q-=37,2+1,2 Mas. Macca A°-yacTuiEt 
Myo=(2182+2,4)m,. Queprua A 49 Mas. 


-TlonyseHHoe 3HaveHHe SHEprHu, BbI,eTHMBWeHCA Np pactaye OGOMX t-Me- 
30HOB, HECKOJIbBKO Me€HbIUe NPHHATOTO B HacTOAIMee BPeMA CpefHero 3HayeHHs | 
Q = (75,0 + 0,2) Msp (°), Ho cormacyeTca C HHM.B Upeyesax oumM6oK. . 

A°-yacTuna Oblia OOHapyxeHa Mp MpocMaTpHBaHHH CJIeOB m-Me38OHOB} 
OT MecTa HX OCTAHOBKH B SMYJIbCHH JO 3Be3QbI pox eHuA. Cueybl Tporona) 
Mm -MesOHa, OOpasoBaBluiMeca pH pacnaye A°-yacTHIbI 10 cxeme A°—> p +} 
+n -++ Q, MONHOCTHIO YIOXKUIHCh B IMYJIbCHOHHOM KaMepe. m -Me30H, 3a-} 
XBaTbIBAACh AJ[POM, B TOUKE OCTaHOBKM Jal TpexsmyueBylo 3Be3/ly. 

B ta6n. 2 mpuBejenbl Bce JaHHble U3MepeHuit H pacueros Aun A° uw npoyyK- 
TOB ee paciaya. 

Tlonyuenupie 3HayeHHa SHepruu pacnaga Q = (37,2+ 1,2) Mop u Maccbih 
Myo = (2182 +-2,4) me xXopomo cormacyloTCad C MPpHHATSIMM B HacToslee BpeM 
CpeHHMH 3HayeHHAMH Q = (36,92+ 0,22) Mop um mae = (2181 -40,5) me (4). 


Ilocrynuvo 
23 I 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1B..B, Aanepec, P. HW. Tepacumosa uap., JAH, 105, Ne2, 236 | 

; . Vv >, ; SNe 2e 1955). 

: H.. Fay, K. Gotishein, K. Hain, <Sippl. Nuovo, Cim., 11.994 teem | 
oe f sy es Sens aie sy ai elem., XLI Congresso Nazionale Fis.; Pisa, 12—} 
no, 1, 4 MGralsateaton i Mee re H | 

Ci aie ee em gnoli riedlander et al., Suppl. Nuovg 
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PHSHKA 


Jl. ®, BEPEWLAPHH u H. B. BRPAHJIT 


PEHTTEHOCTPYKTYPHBIE HCCJIETOBAHHS BELECTBA 
IPH JABJIEHHSAX JO 30000 ATMOC®EP 


(I1pedcmasazeno akademuxom I. B. Kypdimoseim 9 VIII 1955) 


B HacTosmee BpeMA J[MalasOH aBJeHHi, pH KOTOPOM BO3MO2XxKHBbI Hccwle- 
BaHHA BeULeCTBa, 3HaYHTeIbHO BO3pPOC, H CTaIO OYeBHHBIM, UTO BbICOKHe 
BIICHHA MOryT IPpHBOAUTh He TOJbKO K YMCHDbINeCHHIO paccTOAHUA Me@xKAy MoO- 
KylaMu WIM ATOMaMH, HO HW K 9JICKTPOHHbIM MepexofaM BHYTpH aToma. Bui- 
cieHua [lreiureiimepa (*) (10 npesioxeHnio Depma) WIA We3sHA, a Tak2xKe 
HTreHorpaduyeckne Uccieqopanua Jlaycona u Tuur lOan-Tana (7), mpous- 
(CHHBIC HMM Tp JaBmenuax 20 14 000 atm., noyTBepx%xaroT TaKy!O BO3M OxK- 
CTb. 

JI. ©. Bepemarunpm u A. V1. JIuxrepom (°) nyrem anasmusa xoja Koappu- 
€HTa CXKHMA€MOCTH B 3aBHCHMOCTH OT JaBJICHHA pasJIMUHbIX 3JIEMeCHTOB OpIIO 
TaHOBICHO, YTO MpH aBMeHHAX B 
0 000 aTM. HaOHOjlaeTcs JIA BCeX 9JIeEMeH- 

B lepHoyquyeckoH cuctempl Menjeseesa 06- 3 
4 / 

© YMCHDbINCHHe BEIHYHHBI A <p) Arne Vis 

beM 3JICEMCHTa, 3aHHMaeMbIM UM IIpH aTMO- 

epHOM jlaBsleHHH, V — oOneM Ip JaBuie- 

wu P). Kpome Toro, HaOmrofjaroTcA Hapyuie- 


LT 


A Tlepvosuyeckon 3aBHCHMOCTH 3; ae) OTD 


— MOpAAKOBOrO HOMepa 3JIEMeHTa IIpH jaB- 

HHAX TlopayKa 10° at. 

Bpuyoxmen (4) HaOmiojal up JaBlenuAx 

o0 60000 aTM. H3MeHeHHA B BaJICHTHOCTH 

SMeHTOB. Tak HatipHMep, SnO, nog jas- : 

qveM wepexoqur B SnO. 2 ie 

Tak Kak Ip JaBienuax Bprue 1000 aT. Diet 

KpuBprx V— P uyacto HaOmofaiorcA pa3- 

Bbl H€IPepbIBHOCTH, TO OObIYHO CBA3BI- ; 

MM C H3Me€HCHHAMU B CTPYKType KpHcTaJIMYeCKOM pelleTKH, TO B cBeTe 

Gor (1-4) BOSHUKaeT BOMpOC—B KaKHX CJIYYaHX CKaYOK B OObeMe CHKHMAeMOLO 

WecTBa CBA3aH C JeHCTBUTebHO HMeCIOWIUM MECTO MOJMMOpPHBIM MpeBpa- 

HHeM, a B KaKHX CayYaHX 3TOT CKaYOK HeOOXOAMMO OTHECTH K 9AeKT- 

HHbIM Ile_peXOaM BHYTpH aTOMa. OTBeT Ha 9TOT BOMpOC MOKeT JaTb TOJbKO 

HTTeHOrpaMMa, CHATad OT BellecTBa, HaxofaljerocA MOA AaBsenvem. Hamu 

ja paspaOoTaHa Jl STHX Weel KaMepa JIA CbeMKH peHTreHorpaMM 10 

rony leas npu qapmenuax fo 30 000 ar. (cm. puc. 1). 

Uccekyemoe BemecrBo / Haxoqulocb BHYTpH KOHYyca 2 43 OepHAMA, BeCcb- 

MpospaqHoro jd peuTrenopcKux syuel. JaBmenve Ha uccmefyembili 06- 

sell MlepelaBaslOcb Mp NOMOUIH wuTHA OT NOpmineH 3 u 4 u3 capa BK-8. 

K KaK KOHYyc H3 OeppHsuaA He B COCTOAHHH BbIJepHKATb CTOJIb BbICOKOe 

yTpeHHee PHApocTaTuyeckoe JaBMeHHe, HAM HCONb3OBaH MCTON MOMMep2KKH: 
4* 423 


KOHyc 2 nOMenlaicah B KOHyCS M3 cTaIM, HaxOfAUMlics B cTalbHOH OnpaBKe 6. 
[lenb 7 quamerpoMB2 MM B cTasbHOM KOHyce 5 NO3BONAeT PeHTTeHOBCKAM 
ayuaM MlajlaTb Ha .oOpaseu, HaXxXOMAMWMHcA MO MaBJIeHHeM, HW BbIXOJUTb U3 

ci: OepusMeBOro KOHYcaB pe- 
3YJIbTaTe OTpaxkeHH OT pas- 
JIMUHbIX TylOcKOcTeH KpH- 
cTaJIJIHYeCKOH pelleTKH. ITH 
JyuH MaflaioT Ha dorTorpa- 
cpuyeckylo IWI€HKYy, Yykpell- 
JleHHy!O Ha jlepxKatese 6. 
Beat KaMepa MomellaeTes 


SUNN ZG no, THApaBsnyeckuh mpecc 
EBD, gx \Z LJ ] uw BOnu3H Hee ycTaHaBJH- 
\F/ VZ ITN BaeTCH PpeHTTeHOBCKas Tpy6- 


Ka II (cm. puc. 2). 
IIpu nomomH 9TOK KaMe- 
pbl HaMH Ob CHATbI PeHT- 
reHOrpaMMbl BHCMyTa Mp 
aTMoc(epHOM laBJeHHH 
Ipv JaBsmenuy B 30000 aT., 
T. €. BbIMNe JaBeHHaA, TIpH 
KOTOPOM y BHcMyTa HaOJIO- 
jlaeTCH YMeHbUIeHHe OObeMa 
TP ereccomea tpvOM3HTeIbHO Ha 8,6% 
cKauKOM. . 
Kak [OKa3bIBaloT peHT- 
reHOrpaMMbI OOpa3ila BUCMYy- 
Ta, HaxoOjisileroca Mpu aT- 
MocepHOM {aBJIeHHH Hi 
lip JaBnenuy B 30000 aT™., 
9TO W3MeHeHHe B OOBEM 
JOJXKHO ObITb CBA3AHO 
V3MCHCHHeEM B  KpHcTad: 
WMYeCKOH CTpyKType, a Hi 
C 9ICKTPOHHbIMH Tepexo: 
Puc. 2 yjaMH BHYTpH aTOMa. 
Kpuctanmmueckan = pe 
weTKa BHCMyTa Np aTMO- 
cepHoM faBseHHH poMOosApuyeckas. CrpykTypa BucMyTa B ero nomMMopd- 
HOM MOupHKauMK BpIe 25 000 aTM. Hamu paciuMdpoBbiBaeTcs. 


Ss BSE 
GZ 


Y NidG 
Ny Y ) 
INNS 
—I Ws 


= 
NY 


JlaGoparopua (u3uKH CBepXBBICOKHX aBeHuii Tlocrynuao 
Axagemuu Hayk CCCP 25 VII 1955 


UMTHUPOBAHHAA JIMTEPATYPA 


Yuan-Tang, Phys. Rev., 76, 301 (1949). 3 JI. ® Bepemaruna, A. H. Jive 
tep, TAH, 86, Ne 4, 745 (1952). 4P. W. Bridgman, Proc. Am. Acad. Arts Sci. -@ 


1R. Sternheimer, Phys. Rev., 78, 235 (1950). 2 A. W. Lawson, Tin 
387 (1937). 
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PH3BHKA 


P. HW. FTAPBEP, uaeH-koppecnouzent AH cccp HW. B. OBPEHMOB 
Hu J. M. NOJISKOB 


IBPASOBAHHE YJIbBTPAMUKPOCKONHYECKHX HEOJHOPOJIHOCTEM 
MPH MJIACTHYECKOH JE®OPMAILHH + KAMEHHOM COJIM 


M{3pecTHOo, uTo Mpu MacTuyecKol JecopMalun KaMeHHOH coun OOpasy1oTcA 
TONOCbI CKOJIbKCHHA», KOTOPbIe JerKO OOHApyKHBAIOTCA KaK MO JBOMHOMY 
VuelpeIOMJIeCHH1O, TAK HW NO H3MCHEHHAM aOcOuOTHOrO 3HaveHHA NOKasaTesA 
pesomuienns (",”). Mccneqopanua NOKa3aJIH, YTOB TaKOM KpucTase HMeIOTCA 
omee HJIH MeHee OHOPOAHO HCKAaKeHHbIe NPOCMOUKH, IPHOAM3UTeAbHO OpHeH- 
MpOBaHHble NapaJebHO mMocKoctsM (110) (8,4). EcrecTBeHHo 610 OK aTb, 
TO OT TaKHX MpOcsOeK OJDKeH OTpaxKaTbeA BHYTPH KpHcTausa cBeTr. Ha6so- 
CHUA cBbille 20-eTHel JaBHoctu (MH. B. Odpeumos, A. B, Crenanos u yp.) 
OJTBepIHIH STO Mpegnonomwenve. Tora »%e Onlwio 3aMeueHO, UTO OOpIUHbIe 
OpOKH COJIM CHJIbHO 3aTPyAHAIOT eTabHOe HccsefOBaHHe 3TOFO ABJEHHA, 
OTOpoe OOHAPYKUBAOCb TOMbKO IPH JOcTaTOUHO *RKecTKOH JectbopMaunn. 

Bonee JeTaibHoe uccieqoBaHHe MO3BOTMIO OOHAPyKUTb BO3HHKHOBeHHE 
PH cpaBHUTe/IbHO HeOOJbIUIUX esopMaluAx uppy3sHoro paccesHuA cBeTA, 
OTOPOe OKAa3aOCb HaCTOJbKO CHJIbHBIM, UTO ylaeTcA HaOIOJaTb u ororpa- 
MMpOBaTb THIHYHbIe ABIeHHA TuHaia. Jlaad oOpa3u0B, noyBepraroluluxca 
*KATHIO WIM PpacTAKeHHIoO BAOJIb peOpa KyOa, BNOMHE JOCTATOUHO HalipsKeHHA 
—110+120 T/mM?, uro6pr yxxe MOxKHO ObIIO KOHCTaTHpOBaTb HaMUve 3TOFO 
dbsexta. PeneescKuH XapakTep NOJApH3auHuH WH YIIOBOH 3aBHCHMOCTH HMHTeH- 
MBHOCTH paccesHHOrO cBeTa JlaeT OCHOBAHHe CYHTATb, YTO IPH 9THX HallpsAxKe- 
UAX BOSHHKAIOT YsAIbTPaMHKPOCKOMMYeCKHe HeEOAHOPOHOCTH, Auddpy3snHo pac- 
pefereHHpie B KpHcTavuie. 

TIpH BpbimouwHeHHH HccmeqOBaHHA ObIIH HCMOMb3OBaHbI OOpasilbl ecTecT- 
C€HHOH KaMeHHOH cCOJH, MpeoctaBeHHEIe HaM YIpaBleHHemM py/\HHKa 
Mm. K. JI“6kuHextTa. Comb packaJIbIBaslacb M10 MJIOCKOCTAM ClaHHOCTH Ha IIpH3MOUKK 
A3JIMUHBIX Pa3MepOB, KOTOPble Mepe OTKHTOM MpOBepsJIMCb Ha OTCYTCTBHe 
pyOpix Nopokos. OTKUr NpousBosusIcA MpH TeMuepatype 650° B Teyenne 36 Yac. 
farpeB HU OXJaKeHHe MpoBosusucb BMecTe c MeubiO. B Tex cayyanx, Kora 
Opasell oxaxasicd Ha BOSyxXe, BOSHHKaJIM XapaKTepHble TepMHYecKHe 
alIpsOKEHHA WH CBA3AHHbIC C HHMH MOOCbI CKOJbxKeHUA. MHTepecHo, UTO B Ta- 
UX OOpasilax, KaK MpaBM0, TakxKe HaOmoaeTcA AuppysHoe pacces#HHe cBe- 
a, CXOHOe C pacceAHHeM, BOSHHKAIOUIMM Ip pacTAKeHHH HM CKATHH. 

Temnepatypa H NpOOmKUTeMbHOCTS OTAKUTA Opi BbIOpaHbl B COOTBETCTBHH 
JaHHbIMH, cofep2xKamjumMuca B pabote HM. B. O6peumorza u JI. B. UlyOunxosa 
ty. B paOote T. C. JIangc6epra u C. JI. Manjenpurtama (°) oTMedaeTca,4TO TIpH 
omee BbICOKMX TeMMepaTypax OTKUra HaOsOfaeTcH MOMYTHeEHHE, KOTOpOe 
TH ABTOPbI MpHMMcbIBaIOT BIMAHMIO peKpuctTanmusaunu. Ilo Hamum HaOJit0- 
CHAM, MOMYTHeHHe Np Oovlee BbICOKHX TeMIepaTypax OTKUTa CBAZAHO, B 
CHOBHOM, C OOpa30BaHHeM My3bipeli BHYTpH KpHcTasa, MpOwcxow enue 
OTOPbIX HAM l0Ka yCTaHOBHTb He y/laJl0cb. : 

OTox%KXKeHHBIC KPHCTAJJIbI HCIBbITHIBAMCb Ha YCTaHOBKe, NOSBOJIMBINeEH IPH 
ACTAXKCHHH UJI CKATHH M3MepATb ycusHe MH e*opMallMio HW OMHOBpeMeHHO 
3yuaTb paccesHue CBeTa BHYTpH KpucTasma. CxeMa STO YCTaHOBKH IPH Beje- 
a Ha puc. 1. [lomumo 9Toro, KpucTammbl MO Mepe HaQOOHOCTH MepeHOcH MCh 
a cTOMHK OObIKHOBeHHOrO MOAPH3alHOHHOrO MMKpOcKola, Te W3ydaJIMCb 
OMBAAIOLLMecd MpH JecsopMannu mMosocel ckombKeHKA. [lA OcMaOMeHHA pac- 
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CetHHA H OTpaxKeHHA Ha MOBeEpXHOCTH KPHCTaWIOB K HUM MPHKJIeHBaJHCl 
TOKPOBHbIe CTeK/a py MOMOMIM KalleseK TBOSAMYHOTO Maca. 

Kak npapusio, Ip HeOO/IbIIMX HalpHKeHHAX Pane BCerO NOABMAIOTCS 
MONOCbI CKONbXKCHUA; IPH STOM B KpHCTae elle He OOHapyAXUBaeTcA pacce 
suua cpeta. [Ip yBeimyeHun HanpsxKeHM NOABIHeTCA caO0e paccesHUe 
KOTOPOe IPHBOAUT K OOHApy2KeHHIO CBeYeHHA KOHYca BOSH ero BepUIMHBI 
Kak 3TO BUHO Ha pHc. 2 (Ba CBeTJIbIX MATHA CIIpaBa U cileBa OT KOHyca OOpa 
3YIOTCA B pesysAbTaTe paccefHUA Ha AePeKTaX MOBepXHOCTM KPUcTaNa B MEC 
TaX BXOJla H BbIXOJla MeppuyHoro MyyKa cBeta). JlanbHeliiad RespopMaluaA pH 
BOJMT K YCHJIeHHIO paccetHHA HU APKOMY OHOPOAHOMY CBEYEHHIO BCerO CBE 
TOBOrO KOHYyCa BHYTpH KPpHcTawla. 

[lp HaOmofeHuAX BHYTPCHHErO pacCeAHUA MOMOCHI CKOJIbKCHHA HE NPOAB: 
JIMIOTCA; paccetHWe Ka%KeTCA OMMHAKOBBIM BO BC€X YaCTAX KpUCTaNA. Ecuk 

TaKOH KpHcTad MO,BeprHyTt 
IIOBTOPHOMY OTKUHTY, TO CHa 
Yaga UCUe3AIOT MOJIOCbI CKOJIE 
XKCHHA, HU JIMWb BIOCEACTBUM. 
TIpH Ooee AIHTeIbHLIX OTK 
rax, yflaeTcAd ycTpaHATb HU TE 
HEOJHOPOHOCTH, KOTOPBIe AB: 
JIMIOTCA MPHYHHOW paccesAHHs 
cBeTa BHYTpH kpuctasa. B Tex 
culyyaax, Kora epopmMayns 
_W@IMKOM ylpyra HJM Kore 
HM€eT MECTO OHO JIMWIb JBOH- 


Pye. 1. Cxema ycraHoBKu. J — ucTouHuK~® cBeTa — HUKOBaHHe (KaIbUNT, HaTpue- 


yroubHad fyra; 2— KoHfencaTop; 3 — quadparma, 
4 — muxpooOnexTus; 5 — xpucrana noq warpysKoi P; Bad ceJIMTpa), paccetuve cBeTa 


6 — muKpockon; 7 — doTonacagKa; 6 — 9kpaH doTro- He oOOHapy2KuBaeTca. Kak O10 
mlacTHHKa cKa3aHo, OfHOrO MOABICHHA 

MlOJIOC CKOJIbKeHHA TakKe He- 
HOcTaTOUHO AIA BOSHAKHOBeHUA AudpysHoro paccesauua cBera. B wenax mpo- 
BepKH BO3MOX%KHOFO BJIMAHHA MUKPOTPelMH HEKOTOpHIe OOpasiibl AedopmMupo- 
BaJIHcb B Boye. B sTHX CyYaAX, Kak HW UpH eopMauun Ha BOsqyxe, Aud- 
dby3Hoe pacceAtHHe HEM3MeCHHO MOABJIAJIOC. 

AHM30TPOINMA KPUCTAJIJIOB OKa3bIBaeT BJIMAHHEC Ha Pe AeMbHbIe HAallpAKeHHA, 
HeEOOXOJMMBIe JI BOSHHKHOBCHHA paccetHua. Tak HallpMMep, JIA KaMeHHOH 
COJIM Ip OKATHM BUONb peOpa Kya, Kak OpllO yKa3aHO, NpeebHbIe HOPMadJIb- 
HbIe HalipsAxKenuA cocTaBssioT 110—120 [/mm?, a mpu cxKaTuM BAO [MaronasmH 
rpanu [110] HeoOxogqumpie HanpsaxeHHA BOspacrajwor fo 550—600 T/mm?, 
CTOJIb CHJIbHbIe H3MCHCHHA IIpeebHbIX HallpsAxKeHHH HEBOSMOXKHO CBA3ATb 
C MpOCTBIM 3AKOHOM MpeJeJIbHBIX KaCaTeJIbHbIX Hallps2KeHHM B IOcKocTu (110) 
MB Hallpaprenun [110]. B stom cryuae oTHOMIeHHe HOpMaJIbHBIX HallpmKeHHE 
WOJKHO ObI COCTaBIATb 2,3, a He 4,6—5,4, Kak 93TO clelyeT 43 NpHBeeHHbIX 
JIaHHBIX. 

OnvcaHHble 3fecb HaOIOAeHUA MO3BOMAIOT yTBepKaTb, YTO Up MacrH- 
YecKOH jeopManun OOpasyiorcaA YAbTpaMMKPOCKONMYeCKHeE HeOMHOPOMHOCTH 
HapaAly c WOMOcaMM CKONbKeHUA. Takue HeEOHOpOAHOCTH MoryT O6pas0BaTEcA 
Kak p€3yJIbTaT MECTHBIX CABHTOB MU pasppiBos. B nocmeqHem curyyae caMO ABJe- 
HH€ MWacTHYeCKOrO TeYeHHA MOKHO ObIIO Obl ONMCaTb Kak pA MOKaJIb 
HbIX Pa3PbIBOB M MOCeAYIOWMX AKTOB BOCCTAHOBJICHHA CIVIOMHOCTH, pasbl- 
PpbIBaIOulMXCcA B YAbTPaMHKpOcKoNMYecKNX OOMaACTAX KPUcTama. 


@u3uKO-TeXHHYeCKHH HHCTHTYT P Tlocrynuso 
Axajlemuu Hayx YCCP 9 XII 1955 
XapbKoB 
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Puc. 2. DneKTPOHHOMHKpOCcKOMMYeCKHe CHHMKH %KeITO3CMHOH Ppa3HOBHAHOCTH KpacHosema, He oOOpa6o- 
TaHHoro (a) H OOpa6oTaHHOrO comAHOK KHCIOTOH (6) 


Jtoxaagn AnkagemMuu nayx CCCP 
1956. Tom 108,.Ni 3 


PHSHKA 


ll, C. KHPEEB # 


M3OTONMYECKHM CBHI B CNEKTPE Hell 
(IT pedcmasazeno akademuxom I. C, Jlandc6epeom 8 XII 1955) 


HiccneqopanHe M30TOMMYecKOrO CABHra Ha JHHHAX BOMOPOJOMOOOHEIX 
ATOMOB IipefcTaBsAeT OONbWON HHTepec, NOCKONbKy TeopeTHYecKH STOT BOMpoc 
pelaetca Ooulee TOUHO, YeM JIA BCeX OCTAIbHbIX 9eMeHTOB. Mccne_ya MHUH 
MSOTOMNOB, COCTOAMMX H3 pa3sJIMYHOrO YMCA HYKNOHOB, HW YYHTHIBaA MpocTost 
adpeKT Maccbl, Mbl MO%KeM HelOcpeCTBeHHBIM OOpa30M CYJUTb O BIMAHHU 
CTpyKTypbI Apa Ha. u3syyeHue. 

Msoronuyeckuli sipipekT ucculeqOBaH Ha JMHUAX BofOpoya. B AaHHoli padote ~ 
vccleqyeTcH H3OTONMYeECKHH CBHI Ha JIMHHH HOHM3HpoOBaHHOroO remua He® II 
u He‘*lI qua nepexogqa n = 4-2n = 8. 

Onrvyeckad cxeMa M MCTOUHHK uid He*® onucanp panee (1). Cpeyenne Het 
BOSOyXaslOCb B aJIIOMHHHEBOM MOJIOM KaTOJe C OXaxKJeHHeM 2KHAKUM a30TOM. 
Jia paspelieHud CTpyKTYpbI MpHMeHssIcA STaNOH Padpu —Tlepo c Tommunolt 
HpoMexytKka 2 u 2,omM. Koadpunueut oTpaxe- 


HUA 3epKan B HccesoBaHHON oGmacTH pape 97 4°¢7P27 | 
88%. Cnextppr He®II u HetII dororpaduposa- He? 
mucb Ha menky. UcrounuKu cpera pactoua- as 
rach CHMMeTPUYHO OTHOCHTebHO ONnTHUeCKOl 

ocH cexTporpatpa. [lopoporom 3epKasa, pacmo- Puc. 1 


JIOMKEHHOFO Ha OCH, MOMKHO ObWIO HaMpaBJATb Ha 

sTaJIOH U3NyYeHve OAHOrTO M3 HCTOUHHKOB cBeTa. M3mMeHeHHeM MNOOKeHUA 
KaCCeTbI H MOBOpPOTOM 3epKaJla MOXHO MOyuaTb HHTepepeHUMOHUYO KapTHHy 
MHMM KaxKyoro uv30TONa. Ec momomKeHue KacceTbl He MeHAeTCA, TO Ha MIeHKe 
Mowydaerca HaslomwKeHve HHTepdepeHUMOHHBIX KapTHH JIMHMM M30TONOB. Me- 
HAA MpH 3TOM IWMpHHy We cheKTporpada, MOXKHO JIerKO OTOXKAECTBUTb 
KOMIIOHCHTHI JIMHHH. 

Vismepenue uamMeTpoB HHTepdepeHUMOHHbIX KOVJIeIl MpOBOAMOCh Ha KOM- 
mapatope M3A-2. Odpa6orka pesybTaTOB MpOBOAMIacb MeTOJOM MIpAMOYrOJIb- 
HBIX TaOlH. MMeetca xoporiee cOBlayeHHe pe3y/IbTaTOB JIA CBuTa, MOy- 
HCHHbIX MO CHHMKaM JIMHUM OTeCJIbHbIX H3OTONOB, H MO CHAMKaM, COjJlep Kalin 
AHTepdbepeHUMOHHYy!IO KapTHHy AByxX JMHMM. a 
_ Ha puc. | mpuseflena cxeMa NOJIOX%KeHHA HHTCHCHBHbIX KOMMOHECHT JIMHMM 
He* (oun nopajox) u He? (gpa nopagka), NOyYeHHbIX C STAIOHOM TOMMIHHOK 
2,5 MM Cc MavIbIM BpeMeHeM 9KcHOsHuNH. JIMHMM pactOO*KeHbl yAOOHO AA H3- 
MepeHuit. V30ronuueckult cABYr, HaleHHbIM MO MOOAKeHHIO BCCX KOMMOHEHT, 
paBeH Sy = 0,932 cm +. Ms0rommyueckuit cABHr, OOYCJIOBJICHHbIM TOJbKO pasJIH- 
IHeM Macc H30TONOB retusa, paBeH 0,957 cm *. [lomyyeHHbld HaMH pe3yJbTaT 
MCHbIIe TeOpeTHYeCKOl BeNHUMHEI cyBura. Pacxomwlenue c TeOpeTH4YecKUM 
3HaYeHHEM JI@KUT, MOBUHMOMY, 3a MpefesaMu OWIMOOK. 

B 3akmouenue Bpipaxkaio UcKpeHHioio OnarojapHocth ©. A. Kopouesy 
3a MIOCTOAHHYIO TOMOLb pH MpoBeseHHH aHHOH paoorut. 

MockoscKult rocyapcTBeHHbIM yHUBepCHTerT Tloctynuso 

um. M. B. Jlomonocopa 9 XII 1955 
: UMTHPOBAHHAA JIMTEPATYPA 

111. C. Kupees, JAH, 108, Ne 2 (1956). 
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Jlokaagn Axkaygemuu Hayk CCCP 
1956. Tom 108, Ne 3 


PH3HKA 


M. H. MAPKOB 


BOJIOMETPbI H3 CIJIABA BHCMYTA CO CBHHILOM 
(IIpedcmaszeno axademukom I. C. Jlandc6epzom 25 VII 1955) 


BaxkHeHIuHMH TapaMeTpaMH OOJIOMeTpOB, IIPHMe€HAeMbIX IIpH H3MepeHHH 
MOJYJIMpOBaHHOrO HH*pakpacHoro u3yYeHHA, KOTOpble ONpeAeMAIOT Noporo- 


BY!O UYBCTBUTeEbHOCTh ABJIAIOTCA: HX MOCTOAHHAA BPeCMeHH 7, KOSDHUMeEHT | 


TIpeo6paso0BaHuaA Ha HyeBoli yacToTe Sy (B/BT) H YPOBeHb 3JIEKTpHYeCKHX (pyK- 
Tyauu (rym) (7,7). Y OomomMeTpoB, H3rOTOBJIGHHbIX MeTOJOM HCIapeHHA B Ba- 
KYYMe, BeIHUMHa KOsppuUMeHTa NpeoOpasoBanuA Sy AO CHX NOp OOpIyHO Opisa 
3HAUHTeIbHO MeHbILUe, a BEJMYNHA WIYMOB B pxfe clyyaeB Oobue, YeM y Oo0- 
MeTPOB, H3rOTOBJICHHbIX H3 TeX 2Ke MATepHaJIOB ApyrHMH MeTOJaMH (HallpHMep, 
poKaTkoli H T. .), XOTA BeMHYHHA NOCTOAHHOM BpeMeHH Oplla OOBIMHO OYeHb 
Masia (°,4).. TakuM oOpa30M, , OOIOMeTpbI, MOJYYeHHbIeE MeTOJOM HcnapeHHA 
B BaKyyMe, OOaqamqH 3HaYMTeIbHbIMH IIPCHMYLIeCTBaMH B H3PrOTOBJIEHHH, HO 
HMeIH UYBCTBUTeJIbHOCTh HWKe, YeEM OOJIOMeTPbI, H3FOTOBJeCHHbIe ApyrHMH, 
Oomee CIOXKHKIMH H TPyOCMKHMH MeTOaMH. 

C wWesbio ysIyYWIeHHA TapaMeTpoB OOJIOMeTPOB, MOJIYYCHHbIX MeTOJOM Hcia- 
peHHA, HaMH O6bIIO MpeAMpHHATO HcceqOBaHHe BHCMYTOBBIX OooOMeTpoB O-1, 
TIPHMCHABLIMXCA B ABTOMaTHYeCKOM HHpakpacHoM cneKTpometpe ®MAH (°). 

1. Berpaxenue JIA MOpora YYBCTBHTeIbHOCTH OONOMeTpa MOXKET ObITb NO- 
JyyeHO B Buje: 


B2kTR._ x2F2A f i] 
nr? [4kTxFAf 6r 2 
Q san = para + Se (1 4408/8) : (1) 


Te Qsax—MOUJHOCTh NOTOKa HHipakpacHOro U3JyYeHHA, BbISbIBaIOULaAr 
CHrHaJl, paBHbId MO BesIHYHHE KOPHIO H3 cpefHero KBaypata wrymMa; k — n0- 
cTodHHaa Bowbumana; T — aGcomoTHad TemiepaTypa momocku G6omomerpa; 
F —loulaqb MpHeMHOH MOBepXHOCTH; x — KOHCTaHTa OXJaxKeHHA (MoTepH 
Tella C C(MHHUbI MOBepXHOCTH MpH rpafMeute Temnepatyphi 1°); ¢;— Koad- 
(PHUMeHT NOPIOWeHHA UpHeMHOH nopepxuocTu; Af —nonoca Nponyckaembix 
WaCTOT YCHJIHTeIbHO-perucTpupyromero ycTpolicrBa; _ Re,,— conpoTuBnenue 


“: . A 
Oo OMeTpHYecKOH TomockH MpH pabdoveli Temmepatype; B = Fe ap OTHOCH- 


TeJIbHbIM TeMMepaTypHbIt KOapPHUMeEHT conpoTHBeHHaA Oonometpa; Uy — 
HallpAxKeHHe MMTaHHA MOcTa OoNOMeTpa; fy— YacTOTa MOJYJIAWMH NOTOKAa H3- 
WyveHHA (MOxyAAsuuA MpaAMOyrombHas); t = C/x— mocToAHHad BpemMeHH Go- 
soMetpa (C —TemmoemKocTb 60u10MeTpa). 


Syecb MepBpili wien oOycnoBeH AyKTyaluAMH TemMMepaTypbl MOOCKK 


So OMeTpa, a BTOPOH WIeH Tak Ha3bIBAeMbIM <«j2KOHCOHOBCKHM» LIYMOM. 
Y O ONbUIMHCTBAa CyMIeCTBYIONIMX B HaCTOAMee BpeMA TeMMOBbIX IIpHeMHHKOB 
cBe Ta BTOpoH wien B 5—10 pas Oonbme, yem nepBpii. pu Hanuynu y npuemun- 
K OB JONOJHMTCbHOPO IlyMa (HallpHMepy«TOKOBOrO», pasHOro,pojfa MOMex H T. TI.) 
B (POpMyJle€ MOABIAIOTCA HOBbIC YWIeHbI, TaK KaK 9STOT LIYM MpHBO,UT 
K MOBbIMeHHIO Nopora YyBCTBHTeMbHOCTH. M3 smHTepaTypbI H3BeCTHO, B 4acT- 
HocTH (°, °, *), Yro TOHKHe HcMapeHHble CIO MeTaJVJIOB Ip Npoxoxe HUH yepe3 
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IX TOKa HMeIOT LUIYMbI OOJIbIIMe, YeM «J2KOHCOHOBCKHe». OTOT «TOKOBBITiy 
YM OObIYHO CBASbIBACTCH CO CNOHTAHHbIMH H3MeHeHHAMU CONPOTHBJeCHUA 
OA TIPH NpOxom*KeHHH TOKa. BenMyuHa 9TOrO IWyMa 3aBHGHT, KaK mpaBHuo, 
CTPYKTYpbI COA, TEXHOJIOPHH €FO M3FOTOBJeHHA MT. 1. OHO U3 3aqay Ha- 
erO HCCMCHOBaHUA ABIAJIOCb BbIACHEHHE YCNOBHH, Ip KOTOpHIX STH JOMON- 
ITEJIbHbIe IWYMbI MOryT ObITb CBeeHbl K MMHHMyMy. 

2. VisBecTHo, ¥To y BHCMyTa 3HaK MH aOcOmoTHad BeNMUNHA TeMlepaTypHOrO 
SPpuHeHTa COMPOTHBMeHHA 3aBHcsT OT HeOoNbUIHX MpuMeceli (~0,1%) 
Hula, OOBa HM Apyrux MetTaoB (7, *). C Apynol croponpi, y nowyyeHHbIx 
MapeHweM TOHKHX cloeBB<0, B cpeqHeM BYBOe MeHbIUe, YeEM Y MaccHBHOrO. 
iCMyTa, H 3aBMCHT OT TOMI (°,°). O- 
KO CBEJCHHM OTHOCHTEJIbHO YHCTOTHI IpH- 
HABIUEPOCA IIpH WclapeHHH BHCMyTa B 
iTepaType He HMeeTcH. [lostTomy MbI uc- 
e€OBaIH 3aBHCcHMOcTb 6 OT TemlepaTypbI 
uuTepBase 20—100°) A108 c0eB M3 Becb- 
. uMcTOrO BHcMyTa. (CTeneHb 4HCTOTHI 
CmMyTa Oblia MpoBpepeHa pH Tomo 
€KTpaJIbHOrO aHawH3a JO HU Tocue uc- 
ipeHua. Oxka3amocb, 4YTO B Mpowecce Hc- 
[PeHHA MpOHCXOJHT OUYHCTKa BHCMyTa 
OCHOBHBIX MpHMeceH CBHHIa H cepe- 
a, TaK YTO KOHUeHTpallua mpumeceli 
MclMapeCHHOM MaTepHasle cocTaBsseT Puce. 1. 7 — uncteii pucmyt, RO ~ 30 om; 


10°°%.) Vicnapenne nmpou3Boqusocb Ha a ape he Bi u inode Serie 
o~ om; 3— cnnaB ; il Sh 
BP YTOUAHYIO: NOMMORKY B  BAKYYMC “9 Go Ph, R_~ 30 om; 4 — cae 98,9% 


/10°5 MM pt. ct. Bin4.1% Pb, R.~ 300m 

Bpli0 ycTaHOBJIeHO, TO, OCTaBaAcb le ae tlc. 
erjla OTPHUaTeJIbHbIM, TeMMepaTypHbIli 
appHUHeHT  cCONPOTHBJeHHA (pH Hallet TeXHONOrHH M3rOTOBIeHHA 
Oe€B) 3aBHCHT OT TOJIMIMHbI, KOTOPad OMeCHHBaacb MO COMPOTHBJIeEHHIO KBaj- 
ira co cTropoHon | cm (Rp). U3smepenua npoBosusHcb A COeB C COMpPOTHB- 

1 eHHamu KBaypata 10; 30; 100 u 200 om, 4To. 


3 . IipeAcTaBAeT OPHeEHTHPOBOUHO TONLHHEI OTO,! Fo 
£10 + 0,01 ». AHanornyHpie H3MepeHHsA ObIJIH NpOBeseHbI 
CO CJIOAMH, MOJYYCHHBIMH H3 pa3MYHbIX CIJIaBOB 

Jaa BHCMyTa CO CBHHUOM. I]pH 39TOM OKa3a0Cb, TO 

wh \ CJIOH KaK H3 HaHOoNee UYHCTOrO BHCMYyTa, TaK UH 


H3 BC€X IIPHMeCHABLUIHXCA CIaBOB HMeIOT MaKCH- 
MaJIbHbIM TeMMepaTypHbIH KoOIpPHUHeHT coMmpo- 
THBJICHHA (TAaKKe OTPHMATebHbIN MO 3Haky) pH 
2-10 TOJIMHHaX, COOTBeTCTBYIOMINX RF~30— 40 om. 
Han6osbuee 3HaueHHe B MMeIOT CJIOH H3 ciwaBa 
coctaBa 99,4 Bec. % Bi u 0,6 Bec.% Pb, nomyyen- 


of “HbIe pH TemmepaType ucnapenusn 700—800°. 3a- 
] 45 1°% BHCHMOCTb BeJIMUHHbI 8 OT TeMMepaTypbl COA A 
Pb Pa3JIMYHbIX CNMaBOB WH YAHCTOTO BHCMyTa IIPHM TOJI- 


U[HHeE cIOA, cooTBeTcTByIolleh Ro ~ 30 —40 om, 
moka3aua Ha pie. |. 3aBucuMocTh f As TAKUX C/10eB. 
OT KOHIGHTpauHH CBHHIa B CllaBe JIA TemMnepa- 
pbl clon 85° noKa3aHa Ha puc. 2. BaxkHO OTMeTHT, YTO COM 3 ClyaBa CcO- 
aHsAeT BbICOKHH TeMMepaTypHbIli KOISpPHUMEHT UH MpH OOMbIIMX TemMepary- 
X CJIOH, YTO CYIIeECTBeHHO, TaK KaK MHHHMYM Quan WOmy4aeTcA, Kak T0- 
sbIBaeT aHamus dopmymp (1), mpH Temmepatype cnoa T = 4/37) (To— 
cOJIOTHad TeMMepaTypa oKpy2Katollel cpebi), T. e. Mua T = 300 °K mpu 
) °K. 

3. Ja BbIACHeHHA yCOBHH, MpH KOTOPbIX OOOMETPbI HMEIOT «TOKOBbIe» 
Mbl, U JIA TOUHOTO ONpefeMeHHA MOPOrOBOH YYBCTBUTeMbHOCTH MCIapeHHbIX 
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Pea Ai —Go-, Ry ~ 30 OM 


OONOMETPOB HeOOXOAHMbI MOcTaTOUHO TOUHbIe HM TIpAMbIe H3MepeHHA YPOBHA 
uyma. Mpr BbImOJTHHJIM Take U3MepeHHs (c TOUHOCTHIO ~10%) mpH MOMOIH ycu- 
JIMTeMbHOrO ycTpolicrRa, MosOOHOro MpHMeHeHHOMy B cnheKTpodoTomerpe 
®MAH (*°). IIpeqpapurenbubie UccleqoBaHvA NOKasaH, YTO YCHMMTEIbHOE 
ycTpolicTBO HMeeT COOcCTBeHHbIM YPOBeHb IllyMa, COOTBeTCTBYIOWIMH 3KBUBa- 
JIGHTHOMY LIYMOBOMY compoTHBeHHio 20 om. TaK Kak OJHHM H3 IIpH3HaKOB 
TOKOBOFO» IIyMa ABJIA€TCA 3aBHCHMOCTb e€fO yYpOBHA OT BeMMYHHbI MpOTeKalo- 
uero Yepe3 COMPOTHBJeHHe TOKAa, TO MbI IIPOMSBOAMIH U3MepeHHA IPH pasJIM4y- 
HbIX HallpxxKCHHAX MMTAaHHA MOCTa OOOMeTPpa. 

Vccneqopasucb COW M3 UMcTOrO BUCMyTa, U3 TeXHMYeCKOTO BACMYTa (HMelo- 
mero 0,1% Pb) u u3 cnmaBa 99,4% Bic0,6% Pb. Iympi coeB u3MepsJIMCb 
OTHOCHTeEIbHO IyMa MpOBOJOUHOTO COMpOTHBJIeHHA TOM %Ke BeJIMUMHbI, 4TO 
H COMpoTuBseHue cIOM. YcCTaHOBJeHO, ITO COM c compoTHBIeHUeM Ro~ 30 OM 
HM MeHee He HMeIOT [OOABOUHEIX «TOKOBBIX» IITYMOB H «LYMAT» Kak IIpOBOJIOUHBIC 


Puc. 3. 1—cnuap 99% Bi u 0,1% Pb, 
Ra=~ 200 om; 2—uHCTHIH BHCMYT, 


R~~ 200 om; 3%8—uncTbli BucmyT, 

R_~100 om; £—cnaap 99,4% Bi u 

0,6% Pb, Ra ~ 200 om; &— uncroiti 
BUQMyT H cmiaBbl, R45 <30—40 om 


COMpOTHBeHHA. Bomee TOHKHe CJIOM UMeIOT OOJIbIIMH YpOBeHb LWIyMa, KOTOpBIH 
3aBHCHT OT BEJIMYMHbI TOKAa B Coe. COM U3 ClylaBa BACMYTa CO CBHHIJOM HMeIOT 
MIpH TeX %K€ CONPOTHBI€HUAX KBalpaTa 3HAYHTebHO MCHbIUMH ypOBeHb OOa- 
BOUHOTO IyMa, 4TO, MOBHAMMOMY, OOBACHAeTCA OObUIeEH TOJMMHOH WX, Tak 
Kak CMlaB HMeeT 3Ha4HTeIbHO OONbINee YIeIbHOe COMPOTHBIIeHHe, YEM UHCTHIM 
BucmyT (B 1,5—2,5 pasa) (®). SaBHcHMOocTb OTHOWI€HHA KOpHA U3 cpeHero | 
KBallpaTa Wyma OojloMeTpa K KOpHio H3 cpefHero KBaJlpaTa WyMa MpoOBoJoU= 
HOFO COMpOTHBICHHA OT HallpsxKeHHA NMTAHUA MOcTa OoOMeTpa TOKa3aHa Ha 
puce. 3. | 

4. Bonpuoe 3Hayenve JIA YMCHbUIeHHA TOopora YyBCTBHTeJIbHOCTH HMeeT 
KOSPPUUMeHT NOTOMNECHUA IPpHeMHOl NOBepxHocTH. McceqoBaHua NOrOWeHHsA | 
‘CMOCB HCMapeHHOrO BUCMyTa H BHCMyTa, NOKPbITOrO CJIOCM BUCMYTOBOH «YepHH», - 
B OOmacTu oT | fo 15 p» (mpoBefseHHbIe Ha clieKTpoctboTometpe PMAH), nokasanu, 
uTO HcMapeHHble COM BUCMyTa OO/laaloT BECbMa MaJIbIM NOPJOM,eHHeM (OCO= 
‘OeHHO B OONacTH OT 4 No 15 ») MH 4TO «UepHeHHe» yBeNMUMBaeT NMOrOMeHHe 
B OOuacTH 1—3 » B 2—3 pasa, a B OOMacTH 4—15 » B 5—20 pas. CoorsercrByto- 
IMM COM BUCMYTOBOH «YepHH» YBeMMYHBaeT TeMJOCMKOCTb, a TOsTOMy HU 
TIOCTOAHHYIO BpeMeHH OomoOMeTpa Bcero Ha 15—20%., 

5. C yueTOM MpousBeeHHBIX HCCeqOBaHH HaMM Obl MOcTpoeH OomomMeTp 
v3 citaBa 99,4% Bi u 0,6% Pb c ronmunoli BucmMyroBoro com, COOTBETCTBYIO- 
mero CONPOTHBCHHIO KBafpata 30—40 om, H TONMIMHOM no_oKKU 0,02 — 
0,03». Koncrpykiua OCHOBaHHA HW OanmoHa GoMOMeTpa Obiwia HCHOb30BaHa OT 
Oonomerpa ®-1 (°). Wsmepenve nopora uyBcTBHTeIbHOCTH MpOBOsUMOCb co. 
cBeyon Tepuepa B KayecTBe HCTOUHHKa W3JyUeHHA. 

B taon. | qua sTHxX OonOMeTpOB IIpHBeAeHbI NOpOrOBad YYBCTBUTEIbHOCTb 
B CpaBHHTeJIbHbIX ycOBHAX JKOHCAa (1) (H,), a TakK»Ke NoporoBand wyBCTBH- 
TCJIbHOCTh B YCJIOBMAX CpaBHeCHHA, KOTOPbIe Mbl CUNTAeM HaHOoee TOAXOMA= 
TMMM J\Jist IPMCMHAKOB, MpeqHasHaveHHIX JIA CIEKTPOMeTPHU Ip HCTIOJ1b30~ 
BaHH MOY JIAWMOHHBIX METOAOB (Qui). Haum ycnosua cieqyroumue: 1) npuemunk 
OCBelaeTCA IPpAMOYTOJIbHO-MOYJIMPpOBaHHbIM CBETOM Cc YacTOTO He HuxKe 5 TH; 
2) cpequee 3HaYeHHe CHTHasa HK KOpeHb M3 CpeHero KBalpaTa Wyma MepsloTCA 
mocie cemeKTHBHOrO ycusutTena (Af = 2—10 ry) usmeputTenem c nocTosHHOM 
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pemenu | cek.; 3) MHHMMAJIbHbIM YYBCTBHTeIbHbIM MOTOK OyfeT Ip 3TOM 
OOTBETCTBOBaTb TaKOMYy 9JIEKTPHYeCCKOMY CHIHaJy, CpeHAA BeNHUHHA KOTO- 
Oro paBHAeTCH KOPHIO H3 cpefHero KBafpata Wyma; 4) yJOllab MpHemMHori 
OBepXHOCTH MOXET OpiTb M000, HO He MeHee ¥eM 0,2 X 2 MM’. B Ta6u. 1 mpu- 
OWATCA TakKe JlaHHble JIyYYWIAX TeMJIOBbIX IpHeEMHHKOB CBeTa, OOJIbILIHHCTBO 
OTOPbIX B3ATO 3 cTaTbH JKOHCAa (?). 


Ta6auna 4 


# 

Ipuemnuk T, MCeK F, MM? So» o | oti ont 
: 4 
JBEPXIPOBOAALLHH GomoMerTp 22-k-7- 10 1,8 — 0,216 0,06 
mmacrop S-19 . 4... 6. «6% « 5,9 0,6 730 29,0 2,9 
[waTHHOBbIi Gonomerp (Baird)... . 4,1 0,2 — 16,0 0,9 
lcnapenuplli G6onomerp (Polaroid 
En ane neers 72°) 45 15614, Neagny 5,3 
epmonapa Tlepxun-Enmep ..... . 47 0,4 10 3,47 0,97 
[cnapenuad TepMonapa Iappuca 2. .| 13,3 11,0 0,33 | 50 37,6 
[HeBMaTHyuecKHi MpHemuHK Tonea . . 20 7,0 = 1,03 0,76 
momeTp @-| (Bi)... 2... ke 35 7,9 0,3 66,0 66,0 
ijonomerp -I] (cmap) ....... 18 2,25 15 2,6 1,0 
oomMerp ®-III (cnmas)....... 18 0,4 33 2,6 0,45 


IIpu comoctaBieHHv JaHHbIX BHAHO, YTO OOMOMeTPEI H3 CiWaBa BUCMyTa CO 
BHHUOM, H3rOTOBJICHHbIe MyTeM HciapeHHA B BaKyyMe Ha IleJJIyMOMAHY!O 
(OANOKKY, IPH WpaBWJIbHOM BHIOOpe TONMIMHbI MeTauIIMYecKOrO COA HM MOT- 
OXKKHN, a TakKKe aBeHHA B OaOHe H pexKHMa paOOTEI MOCTa GoOMeTpa 
ME€IOT TIOPOr YYBCTBHTebHOCTH HW2Ke, YeM OOIOMETPbI, H3FOTOBJICHHBIe JIpyru- 
Id MeTOJaMH, HW CpaBHHMbI C JIYUINMMH TeIJIOBbIMH MIpHeMHHKaMH cBeTA, 
aOOTAIOMIMMH IIpH KOMHATHOM. Temmepatype. 

B 3aKJNOUeHHe CUHTAaIO CBOHM JOJITOM BbIpPasHTb rryOoKy10 OlaroyapHocTE 
Kay. T. C. Jlangcdepry u B. MW. Mansnuesy 3a nocTosHHbIli wHTepec HU O6cyxK- 
leHHe padoTnl, a Takxe C. C. JlyqykuuHy 3a MOMOMIb B M3TOTOBJICHHH Oou0- 
[eTPOB. 


@My3nyeckuH: uHcTHTyT uM. IT. H, Jle6emepa Tlocrynuso 
Axkayemuu Hayk CCCP 4 VII 1955 
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TOR Aiet pera st Raee CCCP 
1956. Tom 108, N 3 a 


BUSHKA 


A. H. MATBEEB 


O BJIMNAHHH H31Y4EHHA HA CHHXPOTPOHHbIE KOJIEBAHH A. 
3JIEKTPOHOB TIPH )KECTKOM ®OKYCHPOBKE 


(ITpedcmasaeno akademuxom H. H. Bozoamboseim 15 X 1955) 


1. Paccmotpenue OeraTpoHHblXx KoeOaHHi, HHAYUMPOBaHHbIX H3JyYeHHeM, 
MpoBeyqedHoe HaMH B MpesbiyueH padote (*), NoKasalo, YTO.*KeCcTKad Poky- 
CHPpOBKa JOBOJbHO 3Ha4HTeIbHO YMeHbUaeT aMIWIMTYAy STHX KOWeOaHHH, U 
NOSTOMY C TOUKH 3peHia SeTaTpOHHbIX KONeOaHHH Mp SHEP IJICKTPOHOB 
B He€CKOJIbKO B9B BECbMa BEPOATHOH ABJIAeCTCA HCH3OCXKHOCTh Mepexofla K 2eCT- 
Kol dbokycuposke, Jima Oomee NOMHOTO BLIACHEHHA ITOFO BOMpoca HeEOOxXOAMMO 
PpaccMOTpeTb Tak2xKe MH CHHXPOTPOHHbIe KomeOanua. B. caysae Marko dokycH- 
POBKH CHHXPOTPOHHbIe KOMeOaHHA IJICEKTPOHOB, HHAyUMPOBaHHble H3J1yyeHHeM, 
ObIIH paccmoTpeHbI Canycom (?). CaefyeT 3aMeTHTb, YTO M€XaHH3M BosOyxJe- 
HHA 39THX KOMeOaHHH, pacCMOTpeHHbIX CaHJICOM, HAeCHTHYCH C TeM, KOTOPpBIIt 
panee Opt yKa3an A. A. Cokososppimm u V1. M. Tepnossm (cM. npHMeyaHue 
pu Koppektype B (%)). 

2. Hac uutepecyer oOlacTb BbICOKHX 3HeprHul. IIpu sTHX yCNOBHAX MOMKHO 
TipeneOpeub adieKTaMH, CBASAHHbIMH C H3MCHEHHEM CKOPOCTH Ip HeOoObIIAX 
M3MCHEHHAX SHeEprHH dacTuyb ((Av/v) = (mc?/E)? (AE/E)), 4 c “u3mMeHeHHeM 
B@IHYHHbI PaBHOBeCHO aHeprun E,, T. e. c BenMunHamH ~E,. Torga MoxKHO 
HallCaTb Peeaneis 


7g (E — Es) = eVo (cos — cos 9) — (I —1.). (1) 


B 9Tom ypaBHenun E—sHeprHua uacTHUbl; » — (basa Mmpoxofa BbICOKOYACTOT- 
Horo nomad; /—BeIHYHHa SHEPrHH H3yIeHHA 3a OMMH OGOPOT; p — 4HCIO 
MpOXOfOB yCKOpAIoWero IpoMexyTKa; eV) —BeJIHUHHa aMIJIHTyJbI BbICOKOYA- 
cToTHoro now. MHyekcom s o603Ha¥eHbI paBHOBeCHble 3HayeHuA BesMuHH. Jia 


I; H3BeCTHO BbIpaxkeHve 
An PoE oe 
ieee Pak ee = ( a (2) 


a BeHuHHy 6/ = /—/, Heo6xoqumo BHruucmuTS. Jia 3TOrTO MOXKHO BOCHOMb- 
30BaTbCA XOPOIO H3BeCTHOH Big ee 


AP, = 95 wz \ (Fast)? dx: , (3) 


KOTOPadA TIpH PpacCCMaTPHBaeMBbIxX YCJIOBHAX JaeT COOTHOMEeHHe 
2 27 


4 a” hae 6 heh de 
= ee + ace (—) | acHeR) ae, (4) 
0 
MIpHHUMalollee, BBAAY Toro, uTo 647? = —2nHWR (9), cneqywouul Buy: 
2 
v2 sit [s0R. 3 + | [1-20 (9)18R (9) ao. (5) 
0 
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BesMuvHbl, OTHOCAUHeECA K JePOKYCHpPyIOULuM OTHOCHTebHO pay\MaJIbHbIx 
WBMXKCHHH YaCTAM CeKTOPOB, OyeM OGO3HayaTb MHJeKcom (1), K (pokycupy- 
(OINMM — HHJeKCOM (2), yHCIO CeKTOpoB N, yruibl pacrBopa uactelt vl) y y(2), 
viv) + y@) — 2n/N. Bennynna 6R(9) yqopnerBopser ypaBHenuam 


dette ne : ‘ Ry §E 

ar BRO] + (1m) BRO — AM] =0, AW = “FE, (6) 
pemeHHe KOTOPBIX B R-M Ce€KTOPpe 3aNHCbIBAe€TCHsB BU]E 

SRE = AP shVnz—19+ BY chVn,—19 4A, (7) 


9 


aRw = Ay? sinV|nz| 19+ Be cosV[m[+19+ A®, 


a Jia KosdpuLHeHTOB Ay. Be MOY4aroTca BbIPAaKeHHA 


1 — bd — te d — xn be)(1—d 
A® = A” cos (qk + a) ae eee nbc) A® — AM 


Bi? = B cos (ge-+ 6) + C= ET ed PT A — A, 


{eee -1 Bo. Va 
A® = A® cos (qk +a®)+ | bd 9 ee poe YA@_aM, 


B® — B® cos (gk + 6) E (ts oe a + y-ad) na [A® wee AY), 
(8) 


B xotoppix A”, B™, a, 6” onpezenmoTca HauaJIbHBIMH yCJIOBHAMH, a 
a, b, c, d, %, q WMeloT Te Ke 3HaveHHA, YTO MH B paBeHcTBe (3) paOornl (1). 

Ilogctapaaa (7) B (5), yuuTbIBad (8) H MpHHHMaA BO BHHMaHHe, 4YTO 
OCIIMJIJIMPY!OUlHe WICHbI, 3aBHCALIMe OT HavaJIbHbIX yCHOBHH, B cCpeHeM 
BKJlajla B HHTerpasl He JafyT, NomwyaHM yA o/ paBeHcTBO 


8/=1,98E/E; (9) 
B KOTOPOM 
ov oD) 4 yg 6) 94 (12n)a™, 
ay tl x Ny— Ne (a). Sees 20s ny — Ny 
5 eae oeer cessing roe cee era 


pea Ving a(t) + V [agi (b4) 


7 = yt) 
1 — cos q rae 


BpruncsieHHe H3MeHCHHA JJIMHbI OpOuTHI 6S pH H3MeHeHHH 9HEPrHH Ha 
BemuunHy 6F = E — FE, mpousBoqutca mo dopmysie 


aetee )3 R (9) dd, (10) 


0 
II PpHBOAALIeH K COOTHOLICHHIO 
65 salma Aes Oe 5", (11) 


B KOTOpoM «= (N/2z) >) av, a BenuunHb «!) onpesereHb! B paBeHCTBe 
1=1,2 

(9). MoxHo noKa3aTb, 4uro B cayyae vo) = v@) dopmyna (11) mepexoguT B 

CooTBeTCTBYIOULyI0 topmysty (8) padoTs! (4). 
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OdosHayaa uepes L AMHY BCeX NPAMOJMHEHHbIX YYAaCTKOB B CHHXPOTPOHE, 
a uepes Y—=o—9,—orkJoHeHMe OT paBHOBeCHOH (pasbl H CUMTaA, TO 
ycKopeHue pouspoqurca Ha k- rapMOHMKe BbICOKOYACTOTHOrO MOJIA, Ha 
OCHOBE BbIUMCJICHHBIX BRIE COOTHOWICHHH NOJyYuM paBeHCTBO 


Wa kot, 1=1+4(L/2nR,), (1 


KOTOpoe B KOMOMHalMN Cc (1) aeT HCKOMOe ypaBHeHHe BHKeHHA 


+7 4+ OY = 0, (13) 
= 0? = —* a ag pH paccCMaTpHBaeMBIx 
rye y= a, Sere ae $s > MW yuTeHo, yTOTIpH p p 
9HepruAX MOTepH Ha U31yyeHHA 3a OOOPOT MpHMepHO paBHbI MpuoOpeTaemon 
9HEPrHu pH Mpoxoge ycKopsiollero mpoMexytTKa, T. e. eV, cos; = Js. 

3. Ypapuenue (13) nomyseHo pH ycOBHH MpeHeOpexeHuA KBaHTOBbIM 
xapakTepom u3syuenua. Kpantopblii xapakTep H3JlyyeHuA Mower ObITb yuTeH 
IH60 JOOaBsIeHHeM B TpaByto yacTb (13) COoOoTBeTCTBy1ollero YWieHa C TMocuJe- 
yIOlleM HCHOMb30BaHHeM (POpMys CTaTHCTHYeCKOH Teopuu PiykKTyauU, M00 
HEMOCPeCTBEHHBIMH paccyKJeHVAMH, COBePWIeCHHO aHaJIOTHUHbIMH TeM, KOTO- 
pble ObIIH HCHOb30BaHbI Hamu B (1) pH BEIBO,e COpMyJI AIA OeTaTpOHHBbIX 
KoseOaHuH. Oda nyTH aloT, KOHCYHO, OHH WM TOT Ke pesyJbTaT HU MPHBO- 
AT K CueqyrouleH cbopMysie WIA CpeqHero KBay{paTHYHOrO OTKJOHeCHUA: 


t t 
— 55V3 kactgo, 47 . 1A ORE 
Fe Se ot exp [—| rae | (aa) dt’. (14) 
Ss 0 # 

IIpuHumMaa Jamee BO BHUMaHHe, YTO BpeMA 3aTyxXaHHA y * MaJIO TIO cpaB- 
HeEHHIO C WMKJIOM YCKOPeHHA, Mbl MOXKeM [peesbl HHTerpHpoBaHua B (14) 
PpacTAHYTb JO O€CKOHEYHOCTH, a YUHTbIBAA, YTO Ip paCCMaTPHBaeMBIX yCJI0O- 
BUAX 3a BpeMA 3aTyXaHHa sHeprua FE U38MeHAeCTCA HeC3HAYHTCIbHO, MO2%KHO 
pH 9TOM MHTerpHpoBaHHH cuutaTb & nocTrosHHOH, paBHow F(t). Torya 
mosyuaetca (opmyuvia: 


55V3 ka he me? 
6h je HS Per BS (18) 
yqoOuad JIA IpHMeHenul. Benuunupt «, so, } uw k ONpesemeHbl BHILUE, 
C komeOaHuaAmu (pa3bl, OMMCbIBaeMbIMH paBeHCTBOM (15), CBA3aHbI CHH- 
XPOTPOHHble .KoleOaHuaA cpeqwero pajuyca, XapakTepusyemble cpeqHHM 
KBa\paTHUHbIM OTKJOHeHHeM (Ar;)?. Ha ocnose (12) u (15) nomyaaem 


Pe 


(Rey's 2 ee aa 
R, me?/ ? 


82V3 8e RK; (ie 
B KOTOPOM Yepes fp = e?/mc® OOo3HaveHa BeJIMYMHA KNACCHYeCcKoro payuyca 
alekTpoHa. Dopmyvl (15) u (16) pemaior nocTaBseHHy!o 3ayjauy O CHHXpo- 
TPOHHBIX KOJIeOaHHAX JJICKTPOHOB Hp 2KeCTKOM (boKycupoBkKe. 

4. CpaBnenue *hopMy ja cpequero KBagpaTMuHOrO OTKOHeHHA (pasbr 
pH MArKOM M MpH xKecTKOH (oKyCHpOBKe TIpH WpoOuwnX OMHAKOBbIX yculo- 
BUAX MOKasbIBaeT, YTO 2%KeCTKAA (POKYCHPOBKa HECKOJIbKO CHW2KaeT aMIVJIMTy- 
Ay KoseOanu (basbl. STO yMeHbIIeHHe MOXHO ObIIO ObI CleaTh BeCbMa 
SHAUHTEJIBHBIM, CCIM Obl MOXKHO ObIIO B3ATb JOCTATOUHO OObUIMe 3HAeHHA 
[7x |. Oguako, Kak M3BeCTHO, JIA 9ICKTPOHHBIX CHHXPOTPOHOB MpuxoquTcs 
OrpaHHYMTbCA BeHUHHAMH | 72%| B HECKOJbKO J[eCATKOB, 

B kauvecTse MpHMepa paccMoTpHM HanOonee mpocroli cuyuali, Korga 
vo) = v2), || +1=n2,—lenx, N=2Vnx, }=1, R=4. Torna cpaB- 
HeHWe (OpMyJI MATKOM (OKYCHpOBKH IPH Ay = 0,6 uw xecTKOH doKycHpoBKH 
MpH fA» = 25 ToKa3blBaeT, 4TO B 9TOM) curyyae |Vy.|=—0,17|Pyl, T. €. B 
STOM CJlydae WKecTKad (POKYCHpOBKa aeT YMeHbIICHHE aMIVINTYAbI KONeOanuH 
(pasbl IpuMepHo B 6 pas. BTO HecKONbKO ysyuMaer ycnoBua padoTsl. 
434 


Wa Toro uroObl oGecneyuTb oTcyrceTBHe MOTepb IIeEKTPOHOB Olarojaps 


WIeOaHHAM (pa3bl, HeEOOXOJUMO, UYTOOKI OBIWIO es >| \/V 2. Mosromy npx 
= 1000 Mss, R=3,5 M quia MHHuMabHO OMyCTHMBIX PaBHOBeCHBIX (pa3 


MM 2KeCTKOH (oKycupoBKe ¢3)"(2K) HM MArKOli (bokycuposKe os "(M) nosy- 
HOTCH sHaueHuA of "(K) = 0,07r, of "(m) = 0,2n. Oro yMeHbINeHHe MHHH- 
JIbHO JONYCTHMOH paBHOBeCHOH (asbl MO3BO/IAeT JIMINb HesHauMTesbHO 
fCHDUIMTb AMIJIMTY{bl BbICOKOYACTOTHOFO NOVI B Culyyae wXeCTKOH (poKycu- 
BKH. Ilostomy c sToH TOUKH speHHA 2*KecTKaM chOKycupoBKa Kakoro-sJHOO: 
MICCTBEHHOFO BbIMTpbliia He Jaen. # 

CexasaHHble C KoeOaHHAmMM (asbl KONeGaHuA cpeyuero payquyca, OMHCbI- 
lembIe (popMyviol (16), B ciyyae MATKOM (oKyCHpOBKH B CpaBHeHHN Cc GeTa- 
OHHBIMH KOJIeCOAHHAMH BeECbMa MaJIbI H HE SABJIAIOTCA CYUICCTBEHHbIMH. 
Cilyyae %KeCTKON (POKYCHPOBKH OHM TakxKe SHAYHTebHO MeHbIWe GOeTaTpoH- 
IX KOJCOAaHHH, MpH paccCMaTpHBaeMbIX YCJIOBHAX NPHMepHO Ha MopsAOK. 
anpumep, mpH F = 3000 Mss u R=10™M qua GOeraTponHEx KoneOaHuit 
I uMemH |Axr5|~ 1,14 cm, a quad KoNeGaHHA CpeqHero payuyca novryyaer- 
t | Axre| = 0,12 cM. Ha ocHOBaHuM BBINHCaHHbIX BbIMe CopMys HeTPyAHO: 
IYMCIUTb (6A)?. Ita BeMyHHA Toro w#Ke MopAyKa, to u (Ar,)?. 

PesioMHpyA H3JIOXKCHHOe BBIIe, MOMKHO CKa3aTb, YTO 2KecTKan (poKycu- 
BKa C TOUKH 3peHHH CHHXPOTPOHHBIX KOJIeOaHHit JJICKTPOHOB, MHyWupo- 
HHBIX H3JIyYeHHeM, BO BCHKOM CJlyyae He yxyllaeT, a B HeKOTOPBIX 
HOIWeCHHAX YyJIyUIWaeT YCJIOBHA PaOOTbI B CpaBHeHHH C MATKOM (boKycupos-- 
mi. A 9TO O8HaY¥aeT MOTBep2KeHHe BbIBOJa Mpesbiyulelt padorn (1) o 
POATHOH HeH30e%xXHOCTH Tlepexoja K 2%KecTKOH OKYCHpOBKe TIpH 3Hepruax. 
ICKTPOHOB MOpsAy{Ka HeCKOJIbKUX Bop, 


MockoBcKHH TrocylapcTBeHHbIli YHHBepcHTer Tlocrymu.10 
um. M. B. JIlomaHocoBa 14 X 1955 
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1A. H. Martsees, JAH, 107, Ne 5 (1956). 7 M. Sands, Phys. Rev.,97, 470 (1955). 
aA. CokouosB, MW. M.:TepHos, KOT®, 28, 431(1955). 4*E. B. Courant, 
momtLivingston, H. S. Snyder, Phys. Rev., 88, 119C. (1952), 


ITpumertanue npu Kkoppexmype 


B pa6ote A. A. Konomencxoro u A. H. JleGegepa (AH, 106, 
7 (1956)), nocBameHHoit paccMOTpeHHIO BIIMAHUA UBNyIeHUA Ha GeTaTpoH- 
Je KOJIeOaHHA MPH MATKOM MoKyCHpOBKe, yTBep*KaeTcA, YTO HMeeT MECTO: 
[AUHTebHOe pafMallHOHHoe 3aTyXaHue CeTaTPOHHBIX KOJIeOaHHH. ITO 3aKJUO- 
HHe HaM TipecTaBAeTCA HelipaBHJIbHbIM. OcHOBHOe ypaBHeHHe (5) 9TOH 
JOOTHI HelpaBHJIbHO yuuTbIBaeT 3aTyxaHHe. JlelicTBuTembHO, BemMunHa W 
9TOM ypaBHeHHH JIA CHHMYHOTO akTa H3JydeHUA (POTOHAa SHEP € paBHa 
(t). Ja ckauka pajMasbHO COcTaBJIAOMeH CKOpOCTH B MOMeHT H3dJ1y4e- 


4 8U, M3 STOO ypaBHeHUA NosyuaeTca BeMUMHAa bu, = —(¢/E)v,. C apy- 
yi CTOPOHEI, H3 3akOHa COXpaHeHHa uMMysbca 4(Ev;) = —e(c/ v9), H 
lepruu OE =—e JIA CKauKa CKOPOCTH B MOMEHT H3JlyYeHHA NOJyuaercs 
muuuHa 80, = —(e/E)v;-1/, (mc? /E)?. Takum o6pa3omM, ypaBHeHue (5) 


‘oli paOoTbI MpoOTHBOpeyHT 3akOHy COXpaHeHHA 9Hepruv — UMMlyJIbca MpU 
3IYUeHUH. SaMeTHM, UTO OOcy2xKaeMbIii BOMpOC MOx*eT ObITh MpoBepeH 
‘CIIePHMeHTaJIbHO y2Ke IPH CpaBHUTebHO MavIbIX 9Heprusx. Hanpumep, up 
— 400 Mss, R=1,4 mM u JauTembHOCTH WuKIa ycKopeHuA | ceK. payqua- 
AoHHOe 3aTyxaHue Komomencxoro u JleGeqeBa NouKHO JaTb yMeHbIUeHHe 
PBOHAYAJIbHOM aMIIMTYAbl OeTAaTPOHHBIX KOMeOaHH B ~ 1013 pa3, KoTOpoe 
IKHO HaJIOMKUTLCA Ha XOPOMIO MIPOBePeHHOe IKCIEPHMCHTaJIbHO auadaTH- 
ckoe 3aTyxanne ~ H—‘!s, papHoe B 9TOM Cayyae ~ 10°. OKCHEPHMeHTAaJIb- 
AA 3ajlaua 3aKJIOUAeTCA JIMIIb B COOTBETCTBYIONIEM YBeJIHYCHHM MPOMOJRKU- 
JIbHOCTH UHKwIa yCKOpeHust, MOTOMYy YTO KONOCCasbHOe pasiuuHe B 10" pas. 
IMCETHTb, MOBH]MMOMy, HeTpyHO. 
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PH3HKA 


E. M. MOPO3 
LLMKJIOTPOH C PASPE3HbIM MATHHTOM 


(II pedcmasreno akademuxom J. B. Crobenousinoim 19 XII 1955) 


DHeprus yCKOpAeMbIX B WHKJOTpOHeE YacTHM OrpaHwyeHa peATHBUCTCKMM 
BOSpacTaHHeM HX MAaCCbI, IPHBOAAUIMM K H3MeHEHHIO NepHosa oOpallenus. 
STO OrpaHHYeHHe OKa3asOCb BO3MOXHbIM peososeTb Ip NOMOMH H3MeCHeHHA 
TlapaMeTpOB YyCKOpHTeIA CO BpeMeHeM, Hcnoub3yA OTKpbITHI B. UM. Bexcsepom 
(1,*) npuHuun aproda3supoBKH. B nocseqHee BpeMA MOJly4aeT pasBUTHe pa3spa= 
O0TKa YCKOpHTemeli C HEH3MCHHbIMH BO BpeMeHH llapaMeTpaMH, OCHOBaHHBIX Ha 
Apyrom upwuunne. B s71ekTpOHHOM MofemH UNKIOTpoHa, co3qaHHOl Max Muu- 
JlaHoM c cotp. (%)*, MocTOAHCTBO YacTOTH! OOpallleHHA MOAepKuBaeTcA Hapa- 
CTaIOUMM MO pafWycy MarHUTHbIM MOeM, a (OKYCHpOBKa YacTH OOeceqH- 
BaeTCA TIpH MOMOMH a3SMMyTaJibHOH BapHalWH MarHHTHOrO TOA MO MeTOLY 
Tomaca (*,°). OqHako IpHMeHeHHe HapacTaloulux MOeH He ABJIACTCH eMHCT- 
BCHHbIM cHOCcOOOM Tlo,epxKaHHA MOCTOAHHOH YacTOTs! OOpaljeHHs. 

ABTOpOM Obl TIpeIOKeH MarHHT MOCTOAHHOFO TOKa JIA KOJIbILeEBbIX YCKO- 
putesen (°), cocrosmHi 43 pxAa OMMHAKOBbIX CEKTOPOB KJIMHOOOpa3HON (POpMBI. 
Ilepvoy o6Opanienua uacTHl| B HEM 3aBHCHT OT 9HeprHH. Kak ykKa3al aBTOpy 
M. C. Pa6OHHopuy, MarHuT, COCTaBJICHHbIM H3 KMMHOOOpa3HbIX CEKTOPOB, MOXKET 
ObITb HCNOIb30BaH H AIA WHKIOTpOHa. TakuM ciocoOom, B OTIMUHe OT MeTO,a 
Tomaca (3°), MoxKHO OOecNe4YHTb NOCTOAHCTBO YacTOTHI OOpalleHHA YaCTHIL pH 
OTCYTCTBHH pajluabHOrO HapacTaHHA MarHuTHOrO Towa. B HacTrosmjeh padore 
W3JlaraeTca MpHHUMM, Ha KOTOPOM MOxXeT ObITh OCHOBAHa KOHCTPYKUHA pa3spes- 
HOrO WHKJIOTPOHHOPO MarHHTa, H AMCCIeLyIOTCA YCTOHYHBOCTb ABHKeCHHA YacTHy 
H pesOHaHcnl. 

Tlepvoy oOpamenua T uacTuubl c sHeprHei E no paBHOBecHOH TpaeKTO- 
pHH B MarHHTe, cocTosljem w3 N OjfMHaKOBbIX C€KTOPOB C OHOPOJHBIM 
MarHHTHbIM NoJIemM HT, MOxeT ObITh 3allHcaH B BHye . 


2rE Ni 

Lite ceH z U” (1) 
rye /— Ha NpoMexyTKa Mexjly CeKTOpaMH MarHHTa; UV — CKOpOcTb YacTH- 
bl; C—CKOpOCTb cBeTa; €— 3apaq 9auekTpoHa. M3amenenve JMTesbHOCTH 
MIpOXOKJCHHA YaCTHIbl Yepe3s MarHUTHbIe CeKTOpa (NepBbIii wen B (1)) Mox- 
HO CKOMI€HCHPOBaTb COOTBETCTBYIOINMM H3MCHCHHEM JJIHTebHOCTH Mpoxox- 
AeHHA YaCTHIbL Yepes NPOMeKYTKH Mey cekTOpaMH (BTOpoli ueH B (1)). 
TpeOyx, uToObl MepHoy OOpaleHHA aCTHI[bl OCTaBaJICA NMOCTOAHHBIM, Mbl 
nowyyiM “3 (1) HeodxoquMyto 3aBucuMocTb / oT sHeprHu 


2nr ( Su | 

petals 1) (2) 

Ee ees . 

Onech fF = ay S — 1 —pajyuyc KpHBH3HbI TpaeKTOPHH YaCTHIbI B MarHHT- 
eye TceH . 


HOM cekTope; € = E? Cu = OnE, > Ey = m,.c? — 3Heprua MOKOA uYacTHIIbl. 


ao o J : 
Cm. Takxe Jloypenc, Jlexmua na 2KenescKoit MC] YHapOAHOH KOHepenHuuH m0 BO- 
MpOCaM MHPHOrO NpHMeHeHHA aTOMHOH aHepruu, 1955. 
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jO Mepe pocTa SHeprHH fvIWHa / BHavyane yBeJIMYNBaeTCA, 3aTeM HauHHaer 
MeHbilaTbca. MakcuMauibuoe paccrosHue MerxKJly C€KTOpaMH COOTBETCTBYyeT 
lepruuv, WIA KOTOponH Cy — C3. 

BeprukabHad (bokycHposka vwacTHt, oGecreunBaerca ¢rayarouluM Mar- 
ATHBIM NOJI@M Ha KpaaX MaFrHHTHBIX ceKkTopoB. Ecau tpaexropua o6pa3yer 
fol Y © HOpMaJIblo K rpaHulle CeKTOpa, TO (boKycupyloulee JelicrBue Kpaa 
PKTOpa SKBUBAJICEHTHO JlelCTBYIO TOHKOM JIMH3bI C (OKYCHbIM paccTOAHHeM 
-=rctgy. Yrom 7 cunraercd MONO%KMTeIEHEIM, eC NpAMOsuHeltHbIi yua- 
(OK TpaeKTOPHH WH WeHTPp KPHBH3HbI KPHBOJIMHeMHOrTO yuacTKa sexKaT 110 
Hy CTOPOHy OT HOpMaJIM kK rpaHulle MarHuTHord ceKTopa. Oro BEIMOHAeT- 
dupy C<Ch, v. e. mo Tex nop, oka paccTosnve / Mexyy cekTopamu 
pofomxKaer BospactaTb. Korga 2e cekTopa HayHHAaIOT CONMKATBCA MO Mepe 
OCTa SHEprHH, TO BepTHKaJIbHad (OKyCMpoBKa CMeHseTCH JesoKycupoBKoH. 
panuuy BepTuKabHOl ycToiiumpocrn _BuxKeHUA C = Cif MOX*KHO 3HAUHTebHO 
ACIIMPHTb, NepeXofA K HECHMMeTpHYHOH (opme ceKkTopos. IIpu cummerpuy- 
OH dhopMe CeKTOPOB yrvIbl {1 H {2 MeXxKAY TpaeKkTopHeli nu HOpMasiamu K rpa- 
HI[aM C€KTOPOB OAMHAKOBbI HU B Cyyyae JeOKyCHpOBKH O6a OTPHIaTeJbHBI. 
aKJIOHAA TpaHWIbl CEKTOPOB, MOXKHO JOOKTbCA TOrO, YTOObI OMMH U3 yrsoB 
aJI TOJIOMKUTEJIbHBIM, H TAKHM OOpPasoM OOeCHeEYHTb yCTOMUHBOCTh JBH2Ke- 
MA, aHaJIOrH4HO TOMY, KaK IIpH NOMOMIH YepeOBaHHA NMOMORUTeMbHOTO HU 
PpHllaTebHOrO TpaveHTOB MoOsA OOecMeyMBaeTCA yCTOHYMBOCTb B YCKOpH- 
JAX C CHJIbHOH (pOKyCHpoBKou (*). OTHOWIeHHe 4YaCTOTLI w, BeEPTHKaJIbHbIX 
yeOaHuu wacTul, K yacTOTe OOpalleHuA w = 2x/T, paBHo BemuunHe Ny,/2z, 
€ #2 MO*KeT ObITb HalijeHO MpH NOMOMH MeTOLOB, pa3spaOoTaHHbIx JA 
ICKOPHTesIeH C CHJIbHOH (OKYCHpOBKOH: 


/l T tl 

cos pz = 1 — \ 5; ta 7) (tg %1 + tg y2) + on 8 11 18 Te- (3) 
EB 

JABHCHMOCTb YIJIOB {; H {2 OT SHEPlHH MOXHO HaliTH, BbIpPamKaA UX yepe3s 
JACCTOAHHE Y OT CepeAHHbI IIPAMOJIHHEHHOTO y4yacTKa TpaeKTOpHH JO WeHTpa 
‘CKOPHTeIA 


Pe 


1 

|CJIH_ CEKTOPhI HMeIOT CHMMeTpHUHy!Io Popmy, To tg 7x1 = tg y2= =z At a ce- 
eTUHbI IPAMOJHHeEHHEIX YUACTKOB TpaeKTOPH WA YaCTHIL pas IMHO SHep- 
HH B JOOOM U3 IIpOMe2KyTKOB Mexly CeKTOpaMH JexKaT Ha OHOU MpAMOH, 
[pOoxosAlleH wepes WeHTp YCKOPHTeJA WH NepMeHAHKyJApHOH BCeM Tepece- 
aeMbIM TpaekTopuHaM. IIpu HecuMMeTpH4HO opMe CeKTOPOB y1 Y2, a Teo- 
feTpHueCKOe MeCTO CepeqHH MpPAMOJIMHeMHbIX YUACTKOB TpaekTOpHM Mpey- 
TaBAeT COOOH KPHBYy!0 JIMHMIO, HMelouly1o cbopMy cuupamm y(¢), THe 9— 
3MMYyTaJIbHbi yrow. Ilpu. stom 


1 di, de PEGE 
dys Nye dy -* BOO dy dy | 
ie juigtearoed Tae = tey2= 1_ fe : (5) 
: 2 dy 2 dy 


do x 
‘BeJIMUNBAA HakJIOH cliupaJiu Yy dy mo Mepe pocta 3HeEprHy, MO2XKHO OTOJ BH 


aTb TpaHHILy BePpTHKaJbHOM YCTOMUMBOCTH JBUXKCHHA COS Pz = 1 qo Ae mop, 
oKa 9TO He IIpMBeyeT K HapylleHHIo paMaJIbHOU YCTOHNHBOCTH. TOT Me- 
ol UMeeT HeKOTOpbie OOMHe YepTEI c MeTOWOM Kepcra uM Ap. (®,°), mpezso- 
‘CHHBIM JWI YCKOpHTevel Cc paqwasbHO HapacTaiolliM MarHHTHBIM MoJeM. 

PaqwasbHad yCTOMUMBOCTh [BHXKeHUA YaCTHIL XapakTepHsyeTCA BeMMIMHOK 


-, YHOBJeETBOpsAIONeH ypaBHeHHIO 
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Ce l On 
COS Py = [1 Bl oa | cos 5 Si [p+ A oe 1)| sin V7 > (6) 
rye cata 
1 al L ( do\2 1 di \2 do\? 
+59) tH) Va 
< Bidyt ty Payline Pe 
i! L\2/ do? ” Feit Bee 
1 (a5) (9 z) By) dy 
OpMY JIbI BenHUHHbI =H coe MOryT ObITb HaliyeHbl U3 (2) 
Bxoyamue B 3TH (opMy Dy 2 dy 
u (4): 
ees oH asin 
Mae adidas 2 iate La eae 
0 ee eres Oe sae ee Het " 
Roe ee y N vs 


MakcuMawbHad 9HeEprua, IpH KOTOpOH elle cyulecTByeT KaK BepTHKaJIbHad 
ycTowunBocTb (cosp,<_1), Tak M paqvasbHaa (cos p, > — 1), CooTBeTCTByeT 
3Hayenuam C& 1,34, Cyc¥1,5 aia N=3 u C~1,67, Cu2 ana N= Se 
I ca SSE 

pH 3TOM BeMUMHA (v3) ae Bs; 


max 

O6nacTb ycrofiunBocTu, cyulecTBylomjad pH N > 3, nepeceyeHa JIMHH- 
AMH Pe€30HaHCOB M@XKy YacTOTOM BepTHKaJIbHbIX KOJeOaHHH UM YaCTOTOH o0- 
pallleHut, MexKy YacTOTOM pajMaJIbHEIX KONeOaHHH HM YaCcTOTOH OOpallleHua 
M, HaKOHell, MexKqy YaCTOTaMH BePTMKAJIbHBIX H PaMasIbHbIX KOseOaHHH. 
OrpaHuwBasdcb WieHaMu BTOporo NopsAyKa B ypaBHeHHAX JBHKeCHHA YaCTHUBI, 
MbI HaxOJMM 5 BpeqHbIxX pe3soHaHcoB upH N=3 wu 9 pesoHaHCcOoB MpH 
N =4. IIpu 3Tom oKka3biBaeTCA, YTO MOKHO HE MPOXOAA yepe3s Pe3sOHAaHCHl, 


nowyynTh C~1,15 npu (y a) 


d 
fipn N= 4 “n - = 0. JImnuu pesonaHcosB, TaK Ke Kak HW rpaHHlbl OOacTH 


yCTOHUMBOCTH, MOL yT ObITb CMEIICHbI He TOJIbKO Npv NOMOMIH 3aaHua ONpe- 
d es | 
WeJIGHHOrO 3aKOHA U3MCHEHHA BeJINUHHbI ys C SHEprvevH, HO Tak2xKe HW IIyTeM 


BBeeHHA MarHuTHOrO Moa xH (x< 1) B MpoMexkyTKH MexKY ceKTOpaMH C 
nonem H. 

CneqyeT OTMETHTb, YTO H3 CEKTOPOB KJIMHOOOPa3sHOH (POpMbI MO2KHO CO- 
CTaBHTb TakxKe€ MarHHTHy!o CHCTeMy J\IX MuKpoTpoHa (?,1°,11), nosBomato- 
my!o OOOHTH TPYAHOCTH, CBA3aHHbIe C OTCYTCTBH€M BepTHKaJIbHOM (boKycu- 
PpOBKH B CYyleCTBYION[MX MMKpOTpoHax (7,18) ¢ MOUTH OMHOPOHBIM MarHuT- 
HbIM MOleM. (B pa3spe3HOM MHKPOTPOHHOM MarHuTe, mpeqoxKeHHom LBux- 
repom (™), OTCyTCTBoBaJIa yCTOHYMBOCTh JBHxKeHHA YacTuu.) Jia MUKpO- 
TpoHa MepHoy OOpallenua NoqyMHAeTCH ycnoBHIo T = kE, rye k — xoadppuunexT 
MIPONOPUMOHAIbHOCTH, He 3aBHCAWIMH OT 3Heprun, k = =. of at + = 
= const. 'paHHitb! MarHHTHBIX CeKTOPOB HMeIOT BH TpPsMBIX JMHUii, Mpo- 
XOMAMAX Yepes WEHTP MarHMTHOM CHCTeMBI. BpipaxkeHuA [IA cOSpz H COS fr 
MUKPOTPOHHOrO MarHHTa MOXKHO MOJYYHTb WS cooTBeTcTByIONHX (bopmMys 
Aa WukKOTpoHa (3) u (6), MonoKHB do/dy=0, C=1 u 3amenus Cy Ha ot 


~2u N=3 uw 4, unu xe nonyuutTs C—1,1 


max 


COS pz = 1-250a-+2(5) (e— 1) a2, 


cos ir = [1-125 (2-1) alco + [a+ F—)@—p]sinS, 
rye 
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STOThI BEPTHKAJIbHbIX H pajMaJIbHbIX KOJIeOaHHH YaCTHI B MHKPOTPOHHOM 
HHTe HE 3aBHCAT OT 9HeprHH, NOITOMY HeTpyAHO H30€2KaTb pesoHaHcHOoH 
KaukH KouleOaHHl. 

B 3akloueHHe aBTOp BbIpaxkaeT OnaroyqapHoctp M. C. PaOuHoBn4uy 3a 
AOCTAaBJIeEHHy!O TeMy, HHTepec K 9TOH padoTe H PH) WeHHbIX COBETOB. 


@usuueckuH uuHcTHTyr uM II. H. Jle6enena Tlocrynuao 


AxajlemuH Hayk CCCP 14 XII 1955 
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PH3HKA 
A. M. CTPALUKEBHY 


HOBbIE ®H3HKO-HH)KEHEPHBIE METO)bI MOJIEJIUPOBAHH A 
M PACUETA TPAEKTOPHM PEJIATHBUCTCKUX 3APSDKEHHBIX 
4ACTHIL B IIIEKTPOCTATHYUECKHX MOU AX 


(1 pedcmaszeno axademurom A. A. Jlebedesuim 6 XII 1955) 


Vispectuo, Kaky!o OoJbINyIO pOJIb B. 2/ICKTPOHMKe Mrpalor passmaHBie 
MpHONMXKeHHIE MeTOJbI MOCTPOCHUA TpaeKTOPHH HepeNATHBHCTCKHX 3apA2KeH- 
HbIX UacTH. OHMM H3 HavOoulee HarJiaHbIX MCTOJOB HaxoOxKeHHA TpaeK= 
TOPHH HePeMATHBUCTCKHX YaCTHIL B 9JIEKTPOCTATHYeCKHX TONAX ABJACTCA 
MeTOJ| TpaBHTallMOHHbIX Mojevel (1,2). Bo3smoxHO JH MpwMeHeHve 9TOr 
MeTOJa JIA NOWyIeHHA TpaeKTOpH peJIATHBUCTCKHX uacTuu? Jo cux oO 
9TO CUHTAIOCb MPHHILMIHaJIbHO HeBO3MOXKHbIM, Tak Kak KaTAUHica 0 
pelbey mwWapwK WMeeT MOCTOAHHyIO Maccy, a ABMxKylladca B Mowe 3apa- 
2KeHHaA YaCTHWa MPH PpeIATHBHCTCKHX CKOPOCTAX HMeeT MeHAIOULYIOCH 
Maccy. OjHako HwKe OyyeT MoOKa3aHO, YTO 93Ta 3afaya BNOWHE paspe- 
wuMMa. 

SanuuieM 3aKOH COXpaHeHHA 9HeEpruu JIA YaACTHIbl C amreOpaMyecKHM 
3HaueHHeM 3apsaya e: 


mc? (« —1)+eD =A, (1 


rye h—kekoTopas nocTosHHaa, « = (1 — v?/c?)—:, Ypapnenua TpaekTopuu 
PeJIATHBUCTCKOH YaCTHULI B BJIEKTPOCTaTHYeCKOM Mose HMeIOT BUA (3) 


ee eA , 19, (OD 
Fl Mo — a (Lx + y) (x ae 


” eA , ; OO, , OD 
y =— soy Cty» a) 


rye WTpHXH QOosHataloT jucepeHUNpoBaHHe no 2; yepe3s A oOosHaveHa) 
pyHKuna 


h— eO 
A fo Moc ane ae 20 
h— eO a+ 1 ( 
2myc? +r 


U1 HepesaTuBUcTCKOrO culyyaa (VU <<c) A=1;mpu pocte v A pacre 4 
MpHOMKaAcb K sHayeHHiO, paBHomy 2. | 
Uro6pr OOOCHOBaTb mpejiaraembli CHOCcoO MOjeMpoBaHHA peATHBUC | 
CKHX TPacKTOPHU, SanuieM ypaBHenua (2) Wid HepeaaTHBUCTCKOH 
SaPsKCHHOH YaCTHIbl B MOJIe, B KOTOPOM pacipefemenue noTenunasa cooTy 
BeTCTByeT (PYHKILHH 


ee (h — e®)? Moc 
0 Og oe 
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IIpu nojcraHosKe BbipaxkeHua (4) B 9TH ypaBHeHus, OHH OOpamalorca B 
}PaBHeHHs TpaeKTOPHH pe IATHUBUCTCKOMi YaCTHUB, Tak Kak 


DS) ey ODN ag ODP TROD) Dt 1. 00.8 

ax Gist Oy My Gyno dale De. 
bee Oe eee e 
2(h — eD*) («+ 1)(h—e®)° 


CueoBaTeJIbHO, MOJeJMpyA TPaeKTOPHH YaCTHIL C MOCTOAHHOL Maccoli B 
jone ©", TeM caMbIM MOjleMpyeM TpaeKTOpuu YacTHI, c MepemenHoli maccoii 
s Tome O; pembed) AoWKeH ObITh H3POTOBJeH COOTBeETCTBeHHO dyukunu O*, 
cOTOpaA JerkKO BBIUHCJIAeTCH. 

Tlogcrasisa (4) B dopmysy 3aKoHa coxpanenua 9Heprun, nlowydaem, uTo, 
‘OTH TPaeKTOPHH B OOOMX Cyyadx (PeNATHBUCTCKOM HM HepevIsITHBUCTCKOM) 
AMHAKOBbI, OJHaKO CKOPOCTH Ha TpaeKTOPHAX MEHAIOTCA pa3ssUUHO, Tak 4TO 
(IA PCNATHBUCTCKHX YaACTHIL paclipocrpaneHHbii cmoco6 ororpadupoBanua 
3_ IIPePbIBHCTOM cCBeTe KaTHUlerocsa MoO pewbedby WapwKa MOXeT aTb 3aKOH 
I3MCHEHUA CKOPOCTH IPH ABYXKCHHM YaCTHUBI TObKO NpHOMKeHHO. 

MbicJIb O BOSMOXHOCTH CBeeCHHA pelleHHA PeATHBUCTCKUX ypaBHeHHuli 
{ PpelIeHHIO ypaBHeHHH JIA TpaeKTOPHH uwacTHI, C MOCTOAHHOM Maccoli 
feppble BbicKasaHa C. A. Borycnapckum (4), HO s3aTem Oblula Hajouro 
aOpira. PasBsuTve 9sTOH HyeH JlaeTCH B HeaBHHUX TeOpeTHueCcKHX UC- 
smeqoBanHax (°,6); ofHakO JO CHX MOp HHKeM He ObIWIO OOpalieHo 
HHUMaHHA Ha Ooublloe ee MpakTHYeCKoe 3HAaYeHHe JIA TeXHHUeCCKOM 3JIeKT- 
JOHHKH, KOTOpPOe CJleyeT H3 BbIMeH3I0%KeHHOrTO. Kpome BO3MOxKHOCTH Ipo- 
AZBOJHTb MejleJIMpOBaHHe, 9TO 3HaveHHe 3akIO“aeTCH B TOM, UTO pA 
“padoaHasIMTHYeCcKHX MeTOJOB, pa3spaOoTaHHbIX JIA Hepe/sSTHBUCTCKHX 
JaCTHI, MOXKeT ObITb IpOcTO MWepeHeceH Ha CuyYall peJATMBUCTCKHX CKOPO- 
2Teli, eCJIH IIpeqBapHTeIbHO MpOH3BecTH MepecueT pacmpeyeseHHA MOTeHIH- 
Jla, 3aMeHHTb dbyHKuHIo © dyHKuvet M*. PacuerHan HepeATHBUCTCKaA 
popMyJla u3BeCTHOrO «MeTOa PaJMyCOB KPHBH3Hb pH 3aMeHe  cbyuKuMeli 
®* TlomHOCTbIO coBMayaeT C PeJIATHBUCTCKOH opmyso (7) '("); pacueTHas 
HePeJIATHBUCTCKaA (bopMysla «TpHrOHOMeTpH4ecKOro MeTOsa»y IPH Tako 3aMeHe 
[IPaKTHYeCKH H€SHAYHTeJIbHO OTMYAeTCA OT PeJIATHBUCTCKOH (hopMyvibI (2) (7). 
Ec KpoMe 3JIeKTPpOCTaTHYeCKOrO HMeeTCA elle H MarHHTHOe Mose, BBeeHHe 
BMeCTO SJIEKTpOCTaTHYeCKOrO NoOTeHuUHaJa PyHKuHu D* no dopmysie (4) Takxe 
JOCTATOUHO JIA CBeJeHHA PeleHHA PeJATHBUCTCKHX ypaBHeHHH K PellleHHI0. 
HePeJIATHBUCTCKHX (cp. (‘)). 

Oyuako He BCe (PH3HKO-HHKeHEPHble MeTOJbI MCCJIeOBAHHA HepeJIATHBH- 
STCKMX TpaeKTOpHii MoryT ObITb TakHM Hepecuerom M-—> ©" mepeHeceHbl Ha 
DeJIATHBUCTCKy!IO OOIaCTb; B YAaCTHOCTH, 9TO OKa3bIBaeTCH HEBOSMO2KHBIM 
B OTHOIICHHH MeTOJla pesHHOBoli Mojgenu ((8), crp. 218), aBromaTMyecKkoro 
(9,10) wy nomyapTomaTuueckoro (14) Metogos. Mx moxkHO ObIsIO ObI nepeHecTH. 
yKa3aHHbIM CHOCcO6OM B TOM cJyyae, eCIH Obl yTem mepecueta D—> O' 
HAXOJMJIMCb HOBbI€ TpaHHUHble yCJIOBHA HU eC Obl UX OCYIeCTBJIeEHHe — B. 
CMuIy TeOpeMbl O e€JMHCTBCHHOCTH pellieHHaA —co3faBaslo B oou1acTH, rye 
IPOMSBOAATCA U3MepeHHA, Hy2HOe paciipesedeHue rapMOHHYeCKOH PyHKUNH, 
sooTBeTcTBy1ouleli @*; HO, Kak yOexKaeMCH NMOfcCTaHOBKOM BbIpaKeHHA (4) B 
ypapuenue Jlannaca, dpyHkuua O* He aABAAeTCA TapMOHMYeCKON, PaBHO Kak 
{ aPeKTHBHbIe MOTeHMMa/Ibl, BBOAMMbIe WHIM IyTeM B paoorax (°,*). 

Illupoxko pacnpocrpaHeHo MHeHHe (cM., HallpuMep, (1*)), YTO paccuHTbI- 
3aTb TpatbOaHasMTHIeCKMMH. MeTOJaMH  BO3MOXXHO TOJIbKO MJIOCKHe TpaekTO- 
yuu. Mbicab.O BO3MOXKHOCTH TpacoabasIMTHYecKorO NoJyyeHuA HW MpocrpaH- 
TBEHHBIX TPaCKTOPH 3apAXKEHHBIX YaACTHI, OblJIa HaMH BbICKASaHa'B padote 
7); TIPH PeAATHBUCTCKUX CKOPOCTAX B COOTBETCTBYIOUIMX COOTHOUICHHAX (9) 
aGoTE (7) HYKHbI MOMpaBKH, Tora: UPHpalleHuA COCTABJIAIOWMX CKOPOCTH 
yYT C OCTaTOUHOM TOUHOCTbIO BbIpaxkaTbed cbopMyslaMu 
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Syecb AD,, ADy, AD,—npupamenua NoTeHMala MpH CMeljeHHH B Ha-s 
MpaBJeHHAX OCeH X,Y, Z COOTBETCTBCHHO Ha Ax, Ay, Az oT jaHHOH Toa 
B KOTOpOH NoTeHuMas papeH M; x= oS .  TpaekTopua lpHOJIM2xKeHHO” 
CTPOHTCA MO TOUKaM, Jle@KAWIMM Ha HalipaBJICHHAX MOCeOBaTeIbHO HaxXOQM-— 
MBIX BEKTOPOB cKOpocTH. DopmyuvibI (5) MOSBONAIOT IPHMeHHTb Aad MOCTpoe- 
HUA TpaeKTOpHil peATMBUCTCKHX UWacTHI, NO/JyaBTOMaTHYeCKHH MeTO], IpPH- 
MCHABLUIMMCA JIA HepeATHBUCTCKHX YacTuIL (1). ; 

B ta6n. 1 npuBeyeHbl pesysbTAaTbI pacueTa peJIATHBUCTCKOM TpaeKTOpHH © 
pH nomomu dopmya (5) H Ria CcpaBHeHHA — pesyJIbTaTbl, NOydaemble 
ipyrumMu Metojamu. BTpeTbeM 
cTONOMe MOMeMLeHbI pesyJIbTa- 
Th, HOJYYeHHbIe 10 PopMywiaM 
(5) B HepeJISTHBUCTCKOM IIpH- 


VAG OF Mote ok 


y= ve 
OIMKeEHHH, HO pH 3aMeHe O 
L— Xo nO pesaTH- ape re las oO MeToRy yHKyven ®. ; 
BHCTCH: | | shoppin (ody tc et Oe Dae er OTs Jia TlocrpoeHHA TJIOCKHX 
opm. (5) | “@_s  * | AMMyIbcoB 


TpaekTOpul peJATHBUCTCKHX 
yaCTHIL MOXKeT ObITb Tak xe 
0,000 | 0,000 | 0,000 | 0,000 | 0,000 mnpegnomen caeqyiommii rpa- 
she 3,069 | 3,505 | 3,069 | 3,551 = oaHamuTuueckuli MeTOg, oc- 


a'Bh0 : ey Bare ere oor HOBaHHbIN Ha MOCJIeCOBaTeJIb- 


4,000 12,75 12,73 12,76 12,80 HOM HOCTpOeCHHH BEKTOPOB UM- 
5,000 |; 15,46 | 15,43°-| 15,47 | 15,54 nyspceos. Ilyctb HavasbHas 
som | sce | Ase | 18.05 | 8142 oon A. pacemarpanaeMoll 
8,000 | 22°85 | 22’80 | 22'87 | 23’o1 uacTH TpaeKTOPHH JlexKUT Ha 
B1Q00" '}°"25;, 12 25,06 25,45 25,33 SKBUNOTeHUMaJIbHOH mHHun J, 
10,00 21,30 Diy Zo PM Be 27,50 Ha KOTOpOH moTeHIval o60- 


3Hauaem ©,. Ham u3BecTHBI B 
STOH TOUKe BeIMUMHa WH HallpaBeHHe BekTOpa WMMybCa p, (cM. puc. 1). 
SHaa Jd HeKOTOpO OnM3KOH SKBUNOTeHHMabHON sHHun J] norenuuar D,, 
MOXKHO JIerKO BBIYHCIMTb BeMUMHY P, COOTBETCTBYIOMErO BeEKTOPa MMITyJIbca 
P2. Uro6p HalitH HallpaBseHve pz, IpOBOAUM pakuycaMH Pp, HU Py Be KOH- 
WeHTpHyeckue (C WeHTpoM B A) Ayru (J uM 2) oKpyxxHOcTH. BextTop p, 3ajlaH, 
3HauHT, 3aqaia TouKa C Ha qyre J, COOTBeTCTBYIONAA KOHILy BeKTOpa pj. 
Touky D, cooTseTcTByl0llyIo KOHIy BeKTOpa pz, HaxOUM Tak: MpoBoqum 
HopMaib AN k auHuu J; NpupameHue umnysbca CD, Bpi3sBanHoe mMoviem, 
OyfeT MMeTb HallpaBuleHve CHIBI, T. e. OyfeT MapannenbHo AN. Vurepsan | 
B,B,, B KOTOpoM Haxog_uTca TouKa B nepeceyenus TpaekTopun c mHHHelt JJ, 
MOXKEM HaHTH, MpofOMKaA HalpaBMeHHe BeKTOPOB Pp; MU Py AO Mepeceyenus 
c mmuveh J]. Uspecrno (7,”), uro mpHMeHaad «TpHroHoMeTpHyeckHiiy MeTOR 
MOCTPOCHHA TpaeKTOPHH, NoMyyaem GOOJIbITyIO TOUHOCTb, ec UpsAMOWMHeH- 
HbIM OTPe3OK, JIA HaXOXKeHHA KOTOPOTO ucHomb3soBaHE OD, u D,, IIPOBO- 
AuTb He FO wHHuH JJ, a RO SKBMNOTeHUMAaANbHOH JMHMM Cc HOTeCHILHaJIOM, 
papubim 7/,(D,-+ @,), a sarem caeqyomM oTpesoK oO MH Cc NOTeHIH- 
asioM 7/2(M,-+ Ms) u T. 4. Pacuerst noKa3bIBaloT, 4TO eC BO3MOxKHO TIpH- 
MeHeHHe STOrO IIpHeMa MpH NOCTpOeHHM TpaeKTOpHu ApyrvMu MeTOJaMH, OH 
TaKKEe MOBbIMMAeT TOUHOCTh HocTpoenus. Jina anHoro MeToga 9TO COOTBET- 
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ByeT, ec Moe HE pe3sKO HeOJHOPOHO, NosoO*KeHHIO TouKH B nourH 
ocpeduHe oTpeska B,B,; AA oHOpomHoro Nowa Honyyaem B TouHo mocpe- 
iHe sToro oTpesKa (cm. Ta6n. 1). pu v <c Benmuuubl sAMMYyIbCOB po- 
)PUHOHAJIbHbI CKOPOCTAM, M BCe ONMCAHHbIe MOCTpOeHHA MOXHO MpOu3Bo- 
iTb C BeEKTOPaMH CKOPOCTH; Tora MeTO B 
sHOBHOM COBIajaeT C MeTOJOM, TpeoxwKeH- 
IM B (1%). B padore (18) npeqmaraetca Ha- 
IAHTb MoWoxKeHHe TOUKH B, mpoyomKaA JO 
2peceyeHHA Cc JIMHHelt //] fuaroHasb Mapas- 
>JIOrpaMMa, MOCTpOeCHHOrO Ha CKOPOCTAX Vv, H 
,, AHaNOrMyHbIii cioco6 —nocrpoeune mMapas- 
20rpaMMa Ha Pp; H Py—B peJIATHBHCTCKOM 
Tyuae JlaeT Take JlocTaTOuHO xopollue pe- 
7JIbTATHI. 

B Ta6u. 1 npuBeyeHbi pesyJbTaTbI pacueta 
DACKTOPHH PeJIATHBUCTCKOTO 3JIEKTPOHA B OJ- 
OpogzHom nove. [loreniMan HayaibHOH TOUKH 
30T paBHbIM 4-10°B; HaudaNbHbIt yrom HakwJo- 
a TpaeKTOPHM K OCH x 75°; TpayueHT NouHA 
alpaBJieH BAONb ocu x; AD=O’Ax=4.-108 8; 
x B3ATO 3a eHHHUY MacuiTa6a. Urobni Puc. 1 
bIAeHTb B UYHCTOM BHJe NOrpellHOCTH, CBA3aHHbIe C CYM[eCTBOM jJ{OllycKa- 
MbIX B Ka2KJOM MeTOJe IpHOuMKeHHH, Bce rpacwueckve OMepallHu Obi 
AMeHEHbI BLIUHCJIeEHHAMH. JlaHHble, MOMeNIeEHHbIe BMOCsIeqHeM cToTOUe, Moy- 
SHbI (CM. (bopMyvly (16) padoTnr (7)) TOoUHOM MHTerpaluel ypaBHeHH ABHxKe- 
ua. Kak NoKasbiBaeT TaO. | ,1peqviowKeHHbIe B HACTOAMel padoTe MpH6wHxKeH- 
ble METOJbI pacueTa Pe ATHBUCTCKUX TPaeKTOPHH HMEIOCT YOBJIETBOPHTeJbHYIO 
JUHOCTD. 


" 
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PHSHKA 


B. ©. TEJIbBKOBCKHM 


BTOPHYHAA IJIEKTPOHHAA IMMCCHS METAJIJIOB 
MO JEMCTBMEM HOHOB HW HEMTPAJIbDHbIX YACTHIL 


(IIpedcmasaeno akademuxom JI. A, Apyumosusem 1 XII 1955) 


Ilenbio HacToaueH paOoTbl ABJIAeTCA H3yYeHHe BTOPHYHOM 3JIeKTPOHHOH 
3MHMCCHHM YHMCTHIX MeTAaJIJIOB MOA JelicTBHeM OoMOapAupOBKH MOBepXHOCTH STHX 
MeTAaJIJIOB HOHAaMH MU HeHTpasIbHbIMH ATOMaMH C SHeprvel OT HeECKOJIbBKMX KHJIO- 
BOMbT ZO 120 kB. ; 

IIpu paspa6oTke SKCNepHMeHTaIbHOH MeTOJMKH Oplwlo OOpamleHO ocobo0e 
BHHMaHHe Ha cO3faHHe TaKHX YCJIOBHM OMbITa, pH KOTOPbIX IpakTHyecKH 
HCKINOUaIOCb 3arpASHEHHe MOBeEPXHOCTH MeTaJllIa aTOMaMM UyKePpOHbIX Be- 
IecTB. 
OnpiTbI NpOBOsWIMcb Ha ycTaHOBKe THMa OoObWIOrO Macc-cIeKTpOMeTp 
JIMHOH OKO 4 MC yrIOM OTKMOHEHHA HOHHOTO Iy4Ka 25°. Cucrema Auadpar 
orpanuuMBasa yrouI pacxXoAMMocTH MOHOB Jo +3°. Mumenb Nomenianacb BOIH3HI 
(boKkyca cxXOfsmjerocd HOHHOTO My4kKa. / 

JH MOWyYeHHA NOJIOKUTCIbHDIX HOHOB IPHMeHAJIMCb HCTOUHHKH C Jyro-> 
BbIM pa3pAQOM B MpOAOJIbHOM MarHuTHOM Mose. I]morHocTbh HOHHOTO TOKa 
B MecTe BbIXOJa HOHOB H3 Yra30pa3pAHOH KaMepbl HCTOUHHKAa OcTHrala 
100 ma/cm?. J[udbcbepenuvaibHad cHcTeMa OTKaUKH MO3BONIANAa nee 


nepenay Japienuh B 1000 pas mMexyy palioHOM HCTOUHHKa WH H3MepHTeJbHOL 
KaMepoH, B KOTOPOH HaxOJusiacb MMWeHb. JlaBseHve OcTaTOUHbIX Fa30B B paix 
OHe MUINeHH BO BpeMA U3MepeHHi He NpeBpluao 3-10 § MM pt. cr. KoncTtpykuuw 
ipHOopa MpefycMaTpHBala BO38MOXKHOCTh MpefBapuTesbHOrO MporpeBa MH 
weHH JO Temmepatyp 2500—3000°. Temneparypa pu KoTopoli NpoBo,MJnce) 
H3MepeHHA, BbIOMpPasacb TaKOH, YTOOLI BeMYMHA TeEPMOSIEKTPOHHOM SMUCCHYi 
Oblla 3HAYHTeIbHO. HHXKE BTOPHYHOH |BNeKTPOHHO smMuccun. Jina OonpUMH 
CTBa MeTaJIOB OHA HaxXOJMsacb B Mpesenax 1300—1500°. IIpumenenve B H3Me! 
PHTebHOM KaMepe MarHUTHOTO NOwIA Hallps2xKeHHOCTHIO OT 200 go 500 apcr.| 
HallpaBJIeHHOrO MepMeHAMKYJAPHO K HOHHOMY Ily¥ky, B CO“eTaHHH C BbITArH| 
BalOUlMM SJICKTPHYCCKHM MOJIeM MOJIHOCTbIO HCKJIOYaJIO IPOHHKHOBeHHe OTPH) 
WaTeJIbHbIX HOHOB C MHINCHH Ha KOJJIEKTOp, COOMpaIOlHH BTOPHYHbIe 3JIeKTPO! 
HbI. Helirpanbuble YacTulbl MOMyYaMvch MeTOJOM pesoHaHcHol mepesapayKt| 
NOJIOMKUTEIbHOrO HOHHOTO MyyKa. Kamepa nepesapaqKH uMesla cucTemy JMa4 
(parM, NOSBOJIABLIY!o CO3faTb SHAYHTEAbHBIM Mepenay Aapnenult (B 500 pas)} 
a yrOu BbINeTa YaCTHY Obl OrpaHuyeH BbIXOAHbIM OTBepcTuem (-L0,5°). Ord 
NOSBOANO MONyYaTh MOHOXpOMaTHYecKHe MYYKH HeliTpaibHbIX YacTH mp)| 
COXpaHeHHM BbICOKOrO BaKYyMa B M3MepHTebHOM Npocrpaucrse. Jina ory 
JICHHA HEHTPaJIbHOrO Nyyka MeKy KaMepoH NepesapAAKH HM MUIUeCHbIO UMeIOCy 
MaTHHTHOE MOsle, KOTOPOe OTKMOHAO MOJIOKUTeEbHBIEC HOHBI. Ja usMepeHHs| 
KOJIMYECTBA HEHTPaJbHbIX ATOMOB IPHMCHAJICA Ma@JIOMHEPUHMOHHBIM MeToR perH] 
CTpallMH HMIYJbCOB YacTH, Tak Kak B Mpolecce OMbITa MHTeHCHBHOCTD Nyy} 
Ka MOrla 3HayHTeIbHO MeHATBCA. IIpuOop coorsercTByiomjeHh KOHCTpyKUHI 
MOSBOJIAN HSMEPpATh WaBseHwe MoTOKa yacrum (10'3—10!4 yact/cm?-cex) Juif 
BbIOpaHHOrO MHTepBasla SHEPrMH C TOYHOCTHIO JO HeCKOMbKUX IIPOLCHTOB. 
ALA 


\ 
) 


| IIpexpapurenbunie onpits: noKasanu, To IIpH HHYTOKHOM 3arpA3HeHHH 
HOBEPXHOCTH METaJIIa Yy2KePOXHbIMH ATOMAMH (HECKONbKO ATOMHBIX cJ0eB) 
\SOSPPUUMEHT BTOPpHYHOH seKTpOHHOL sMuccuu TepHeT CMbICI usHuecKoK 
|SOHCTAHTHI, TAK KaK B 9TOM CJIyYae OH 3aBHCHT OT MOTHOCTH OTOKa HOHOB HH 
PICHTPasIbHBIX ATOMOB, OOMOapAHpyIOWNX MOBepXHOcTb. JTO ABNeHHe GpIWNO 
PCHONbSOBAHO [WI KOHTPONA YHCTOTI NOBEPXHOCTH BO Bpems ombiTa. Tlopepx- 
1OCTb METaJIJIa CYHTaacb aTOMHO YHCTOM, CCIM Mp H3MeHeHHH TWVIOTHOCTH 
40HHOTO TOKa B 1000 pas (or 10°” yo 10°4a/cm?) xKosbunuent BropuuHoti 
JICKTPOHHOH SMHCCHH OCTaBaJICH NOCTOAHHBIM Cc TOUHOCTHIO OWMOKH H3Me- 
eH (--1%). 

Aa usyyenus BropHynoit SJIEKTPOHHOH SMHCCHH TIpHMeHAJIMCh MHIeH 
H3 MOJIMOJeHa, WMpKOHUA, HUKeIA, TaHTama, Me]M H rpaduta. BomOapyupopka 


qi 


4 


5107 1-108 15-108 cm /cek. 


MHINe€HeH MpOH3BOANJIacb HOHAMM BOOpOsa, Telus, a30Ta, HeOHa, aprona, 
MONHOJeHa HW HelTpabHbIMM aTOMaMH MHepTHEIx ra30B. Haunyumasa Bocnpo- 
H3BOAMMOCTb NOyYalacb Ha MHICHAX H3 MOMHOAeHa H UMpKOHHA, TaK Kak 
OHH HMeJIH MeHbIIe 3arpasHeHHit 
HW xopomo oOesraxuBaucb. J py- 
rue MaTepHaJbl WaBalH Te xe 
3aKOHOMepHOcTH, HO c O6JIbLIMM 
pas0pocom. 

V3 paccmotpesua rpadpukos 
MOXKHO YycTaHOBHTb cuJleslyroujHe 
OCHOBHbI€ 3aKOHOMepHOCTH. 
 Koosdduynext BropuyHon aue- 
KTPpOHHOH 9MHCCHH JIA BCeX Hc- 
CJI€@JOBaHHbIX WMOHOB HW MHUeHeH 
JIMHEHHO BO3pacTaeT JO CKOpocTelt 
2-108 cm/cek (cm. pue. 1). IIpu 
WasbHeHIeM yBeJIMYeHHH CKOpoO- 
CTH HOHOB (9KCIepHMeHTAaJIbHbIe 
JJaHHble.BSTOH OOMACTH MOJyYeHbl Pue. 2 
TOJIbKO C MPOTOHHBIMH Iy¥KaMH) 

HaOloqaeTca MOMOrHi Makcumym (2,0-10° cm/cek) c NocweyouluM MWaBHBIM 
llae@HveM, 4YTO yKa3bIBaeT Ha OOBeMHbIM XapakTep Me€XaHH3Ma SMHCCHH (cM. 
puc. 2). 

Bo Bcex cayyax HaOsmofjaeTcH OCTaTOUHO OTYETJIMBO BbIPaxKeHHBIM NOpor 
BTOPHYHOH 9eKTPOHHOH sMuccHH. BeauuMHbI CKOpocTel, CcOOTBeTCTBYyIOMIHe 
STOMY Mopory, cla60 3aBHCAT OT MaTepHasla MMINeHH M Bua HONOR. na uc- 
CJIeIOBaHHbIX CIy¥aeB OH JIexKUT B HHTepBase OT 0,5 Wo 2-10? cm/cex. 

Ha puc. 3 mpuBesenbl KpHBble, XapakTepHsylouHe  paciipeqenenue 
BIOPHYHBIX 3ICKTPOHOB MO CKOpOCTAM B HONyorapHdMuyecKoM MacuiTa6e. 
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0 
05-10% 40:09 {5-108 20-108 25-109 cm/cek. 
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TpamoumHeiublit Xo. 9THX KPHBbIX YKAa3bIBaeT Ha TO, YTO pacipeseseHne ) 
CKOpOcTeli BTOPHUHBIX 9JIeEKTPOHOB NOMYHHACTCH SaKOHY Maxcpeasa. Cpequaa | 


9HEpMA BTOPHYHBIX SJCKTPOHOB, KOTOPYIO YCJIOBHO MOXHO HasBaTb «TEMUepa-” 
TYPO» BTOPHUHBIX SICKTPOHOB, HE SaBHCHT OT 9Heprvu NalaiouldX HOHOB, 
Jina WccuIeAOBaHHbIX HOHOB H MHMIWeHeH OHA HaXOJHTCA B MHTEpBawe 50 000— 

80 000°. Crporasd MponopWMOHasIbHOCTbh Koa- 


(cM. pic. 2), 3acTaBIAeT MpequosaratTh, YTO Ip 
IIPHOJMKEHHM K TpaHHWe MeTasa MOJIeKYJIAp= 
Hb MOH pactiaflaeTca Ha YaCTH, HW 9TH aTOMBl 
JIM MOHbI B3aMMOJeMCTBYIOT C MeTAJIJIOM aHaJO- 
THUHO OJMHOUHBIM HOHAaM. 


JO -20-0 0 0 2 HB 
Y—-_— 


Puc. 3 Puc. 4. 1--muutenb Mo; 2—nunmenb Zr, a— Art; 
6 — Artt; 6 — Art++ 


V3 rpaduka (cM. pc. 4) BHAHO, 4YTO BeJMYHHA 3apAya HOHOB HE MCHACT 
KOSPHUHeEHTa BTOPHYHOM IJIEKTPOHHOM SMHCCHH, CJleMOBaTeJIbHO, BTOPH4HaA 


QJIEKTPOHHad 9MMCCHA ONpefemAeTCA TOKO 9Hepruel MafaromleH wacTHUbl, a 


He BeJIMYHHOH 3apsaza. 

Ja WONOMHHTeIbHOH NpOBepKH He3aBHCHMOCTH KoapPHUMeHTa BTOPHYHOM 
SJIEKTPOHHOM SMHCCHHM OT BeMYHHbI SapsAa YaCTHIbI OblvIM MpOBeeHbI CpaBHH- 
TeJIbHbIc H3MepeHHA Ha HOHAX M HeHTpasIbHbIX ATOMAX TeJIMA, a30Ta M aprona. 
PesybTaTbl H3MepeHHH MOKa3au, YTO B OJMHAKOBBIX YCJIOBHAX BTOPHUHaA 
SJIEKTPOHHad IMMCCHA NO WeHcTBHeM HelTpaJIbHbIX ATOMOB C TOUHOCTHIO OMIHO- 
KH H3MepeHHi COBMaflaeT C BTOPHYHOH SeKTPOHHOM IMMccHeH MO WeHcTBHeM 
HOHOB. 

CrefopatenbHo, TeOpHA NOTEHUMaIbHOrO BLIPbIBAHHA BTOPHYHOM 3/IeKTPOH- 
HOH SMUCCHH He COOTBETCTBYeT J\CHCTBHTeIbHOCTH. 


Hocrynuao 
9 XI 1955 
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(pHUMeHTa BTOPHYHOM 9eKTPOHHOH 9MHCCHH | 
YMCJY YaCTHU, BXOMAWIMX B MOJIEKYJIAPHbIM WOH 


. 


Aoxkaagn Akagemun nayx CCCP 
1956. Tom 108, N 3 


BHOPH3HKA 


M. M. BOHIAPYL u M, C. CMHPHOB 


ETbIPEXMEPHOCTb LBETOBOFO TPOCTPAHCTBA 4UEJIOBEKA 
(I pedcraszexo axademuxom IT. C. JIandc6epeom 13 XII 1955) 


| 


_ 1. Cymepeunpiit mpvemunk asrymex paOoraeT He TOMbKO BOM3H MOpora, 
0 HM pH OOuIbIIMX APKOcTAX Non spenua (Gomee 100 anocruapoos)(). Cy- 
epeyHoe speHve y JATYWKH Uy YeOBeKa OCyUIecTBIAeTCA OarofapsA OHOMY 
“TOMY 2K€ 3pHTeJIbHOMY IIMrMeHTy (pofomcHHy), MOsTOMy MbI MOMMpiTasHcb 
SIACHHTb, paOoTaer JIM CyMepeyHbIii IPHEMHHK YeNOBeKa IPH OOMDIIMX APKO- 
rax. II]pu sTom Opl0 HeOOXOAMMO H3yYHTb paOoTy OAHOrO MpHemuuKa (cy- 
epedHoro) Ip HaNHYMH emle Tpex PyHKUHOHHMPYIONIAX IpHeMHUKOB (qHEeB- 
bIX). EMHCTBeHHDIM HajlexKHbIH cnoco6 Aaa TaKHxX Hccseq_oBaHuit — 3TO 
OJOpHMeTpHA. PesybTaTbl KOMOPHMeTPHYeCKHX OMBITOB Ha Nepudepuu Noms 
peHHA (Jasee 5° OT LeHTpa) JO CHX Top, HACKONbKO HaM H3BeCTHO, HHKeM He 
myONMKOBaHEI. Hac xe HHTepecoBasIH HMCHHO 3TH YacTH ceTYaTKH, Tak KaK 
OHApYKUTb paooTy cyMepeyHoro IIpHeMHHKa serge TaM, rye uMeeTcH GombUION 
poleHT MamoueK. KowopHmMetpuyeckue UccleqOBaHHA OObIUHBIM MeTOJIOM Ha 
epupepHu CHJIbHO 3aTpyAHAIOTCA MaslOH OcTpoTOH 3peHun. Ha6moaTerb m0- 
O BHHT JIMHHIO pasfea Noel H He MOMKeT ONpefeMHTb, OMMHAKOBbI JM 3TH 
OIA HMM pasmuuHpt. [losTOMy MbI MOLWJIH 10 IyTH pa3seleHHA cpaBHHBaeMbIxX 
ole He B IIpOcTpaHcTBe, a BO BpeMeHH. CpaBHHBaeMble NOJA pe bABIAIUCh 
aOmojlaTemio mocmeqoBaTembHoO. [Jona cunTaivcb paBHbIMH: 0 WBeTy, KOr- 
a HaGwlOaTeIb He MOF 3aMe€THTb MOMEHTA CMCHbI OAHOTO NOJIA ApyruM. OxKa- 
ANOCb, YTO Pa3sJIHYHTeNIbHaA YYBCTBHTeIbHOCTh MepHdepHu pH Tako MeTO- 
AKe 3HaUMTeIbHO BbIINe, YEM pH OODMHOH KONOpHMerpHH. JA STHX OMbITOB 
DUMeHAJICA TOT Ke IIpHOOp, YTO H IPH HCcMeAOBAHHH WBETOBOLO 3peHHA XKUBOT- 
m...{2). 

2. Cuayana OblIO MpoBepeHo, IipHHHMaeT JIM HaOwOaTeIb Nepupepuer 
ABCHCTBa, YCTaHOBJeHHbIe UM Wa fovea. HaOmofaTetb NOfOupad cMecb Kpac- 
oro (640 my) u 3emenoro (550 mp) usmyyeHui, He OTIMUNMyIO uA fovea oT 
esITOrO MOHOXpoMaTHYecKoro (590 My) cBeTa. SaTeM HaOMoaTeb (PUKCHpPOBAaL 
sri, Ha paccrosnuu 10—20° of roma KoOnopuMetpa. CpaBHuBaemble Moma 
raHOBUJIMCh pe3KO HepaBHbIMH. 7KeJITbI, MOHOXPOMAaTHYeCKHH Ka3aJicd TeMHO- 
DACHBIM, a CMeCb KpacHoro MW 3eeHOro — cBeTIOBZeNeHOH. ApKocTH nNoveH 
OXOMMMH B 9THX ObITAax Ao 1000 anocTumbOoB. 

Moxuo cielaTb Ba MpesqnonowKenuA O MIpHUNHe HapylileHHA paBeHCTBA: 

a) Ha nepudepuu padotaior B sTOH OOMaCTH CIeKTpa, Tak 2Ke Kak H B fovea, 
JIbKO [Ba IIPHeEMHUKa, HO KpHBbIe HX CIE€KTPaJIbHOM WYBCTBUTCIbHOCTH He- 
<OMbKO OTAMUAIOTCA OT KPHBHIX Jia fovea. I]puuunon sToro pasmMyHA MO*KeT 
ITb, HallpHMep, MHIMeHTalHA %*KeJITOTO NATHA. 

6) Ha nepudepuu, KpoMe JByX IIpHeMHMKOB, (byHKILHOHMpyIoulNx B fovea, 
yOOTaeT elle KaKOH-TO TIpHeMHHK. 

Ecam BepHo nepBoe mpefiomoxKenve, TO paBeHcCTBa Ha NepHpepun MOxXKHO 
\CTHTHYTb, MOOOpaB HeCKOIbKO Apyrylo CMecb TeX %A€ OCHOBHDIX (KpacHoro 
3eneHoro) wBeToB. Ec xe Ha TepudepHu paOoraer elle OHH MpHeMHHK, 
) IA TlOJIyYeHHA KOJOPHMeTPHYeCKOTO PaBeHcTBa HeOOXOHMO HCHOMb3OBAaTb 
2 JBa, a TPH OCHOBHBIX I[BeTa. 
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Onbir noKa3an, YTO AA NepuepHA HeMb3H AOCTHTHYTb PaBeHCTBa HH Ip! 
KaKOM MlOfOope> MOLLHOcTeHl KpacHoro HM 3eeHOrO H3JyYeHHH. Bpejenne x 
TpeTberO OCHOBHOFO: WSYYeHUA MOSBOMO MOMYINTb OYeHb XOpolllee PaBeHw 
crso. LleHTpaibHad wacTb CeTYaTKM MOJIHOCTbIO NPHHHMasla PaBeHCTBa, yCTa 
HOBJICHHBIe JIA MepHdepuu. STO osHayaeT, 4TO Ha Mepudepuu paooraet Tpe 
Tuli upHemuuk. Jipa Ke MpHeMHUKa, PYHKUMOHMpyiOulAXx B fovea B 9TOM UactTI 
cnekrpa (A > 550 mp), 10 CBOHM CN€KTpaJIbHEIM XapakTepHcTHKaM He OTJIMYa 
}OTCA OT COOTBETCTBYIONIMX IpHCMHUKOB Ha Tepudepuu. 

3. Bonpoc 0 mpupoje JONOMHUTebHOTO TIpHeMHMKa Obl peleH Ip NOMONM 
CHATHA KOJOpHMeTpH4ecKHX KPHBBIX COKeHUA Mis Mepudepun. [a yupo 
MCHA OMIT MpOBeeH TOKO B OOsacTH cHeKTpa 4>535 Mp, T. e. TaM, Tf 

«CHHHM» TIpHeMHHK YesIOBeKa HMe 
eT HaCTOJIbKO MaJly10 YYBCTBHTEIb 
HOCTb, TO MpaKTHYecKH He pado 
TaeT. Baarolapa 93TOMy MOKH 
ObIJIO IIPHMCHHTb Tpex-, a He Ee 
TEIPEXMEPHYIO KOJIOpHMeTpHiIo. 

OcHoBHBIe H31yYeHHaA Med 
JWIHHbI BOIH: 538; 592 u 640 mp 
TlomyueHHbIe KpHBbIe CJIOKeHHS 
IIpHBeyeHb! Ha pc. 1: @ —Kpe 
Ba CJIOKEHUA, COOTBETCTBYIOMN€as 
OCHOBHOMY H3Js1yyeHHio 538 mp, 6= 
592 my uw @ —640 my. Cnomas 

Puc. 4 JIMHUS —TeopeTHuecKaa KpHBaAd 
COOTBETCTBY1OIai OCHOBHOMY H3uyyeHuio 538 Mp B CJyuae, eCIH TpeTHL 
IIpHeMHHK Ha MTepHdepuu —cymepeynpl. TlyHxrupHaa muna —TeopeTH 
yecKah KPMBad JIA cyyan, eCIH 93TO «CHHHH» MpweMHHK. ComocTaBuleHue 
KPHBBIX NOKa3bIBaeT, UTO paOoTaeT CyMepe4yHbI IpHeMHHUK. . 

OnucaHHbIe OMNbITbI JOKa3bIBaIOT, UTO CYMepedHbIM MpHeMHHK 4eOBeKe 
He TlepectaeT paOoTaTb Mp OObIMX APKOCTAX, a NpoomKaeT yHKUMOHE: 
POBaTb OJHOBPeMCHHO Cc JHEBHBIMH MpHeMHHKaMu. 

4, JlonomHHuTrenbHOM MpOBepKOH Toro, YTO ONMCaHHb!e BHILIe ABJICHHA BbISbE 
BaloTCA paOoTOH He «CHHeroO», a CYMepeyHOrTO MpHeMHHKa, TOCMyXKHIM KOO: 
PHMeTpHYecKHe OMbITLI B OOMACTH cHeKTpa, rye UBeTOBOe MpocTpaHcTsBo fovee 
TpeXMepHoO. 

BHYyTpeHHOCTbh ycpefHAIolmero Wapa NWoouepeqHO OcBelllasacb TO CMeCbK 
Kpacuoro (K) u rosry6oro (J), TO cMecbio 2KesToro (7A) vu cuHero (C) u3syuenni* 
Tloq6upanocb Hausyumiee paBencTBo Ja fovea Ip BUAMMOM JMaMeTpe OTBep 
cTHA B mape 0,5—2°. Satem Touka cbuKcalluH NepeHocusacb B CTOpOHy. Tipe 
3TOM paBeHCTBO pe3KO Hapyllalocb. Bce HaOmoaTeH OMeHHBasIH CMECE 
K-+T kak spKosenenyio, a JK + C Kak po3oBaTo-yplypHyw, ropasy 
Oomee TeMHy!0. SIBHOe HepaBeHCTBO OTMeYaIOCh yxKe IIpH OTKMOHEHUH ee | 
fla OT WeHTpa noma Ha 1—2°. 

J{ia Nepudepwyeckoro speHusi HUKAKMM M3MeHeHHeM Mponopuuu K, JK, I 
u C He yfalocb AOOuTDCA XOTA Obl NpHOM3uTeMbHOrO paBeuncTBa. V3 store 
IIpAMO cJlefyeT, YTO WBeTOBOe MpOcTpaHcTBo Nepudbepuu cerTaaTKH GOomee yew 
TpexMepHo. IJosToMy ObIH MpoOBeJeHbI OMBITHI C xATepKaMu usry4eHult. Tpr 
000M BbIOOpe JWIMH BOJIN STHX M38MyYeHUA yaerca MofOSpaTh UX MOMLHOCTE 
TaK, YTO CMeCb ABYX H3 HUX He OTJIMYHMA OT CMe€CH Tpex OCTAaJIbHbIX. TakHeé 
YETEIPEXMEPHbI€ PaBeHCTBa, MOAOOpaHHple AIA Nepudepuu, xopowmo yyoBue- 
TBOPANH HW WEHTP CETYATKM. OTH OMIT! elle pas WOKaSbIBAaIOT,YTO Ha repucbepuk 
OHOBpeMeHHO paOorTaioT ueTEIPe MpHeMHuKa. 

UerbipexMepHble paBeHCTBa OKa3aJIMCb YCTOMUMBHIMM TIO OTHOMICHHIO K 32> 
MCHCHMAM COCTOAHMA afantannu. Iloce cBeTOBo HIM NpOsOwMKUTeIbHOL 7 


* A, > 630 MY; Ag = 5922 mys A, = 490440 mp; A, = 435-15 Mu. i 
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BO afarTalluy, a Takx*Ke Mocse aanTayuu K APKOMy KpacHOMy, 3eleHOMY HIM 
fHeEMy CBeTy YyCTaHOBJIeHHble 3apanHee paBeHCTBa MOJIHOCTbIO TIPHHHMaJIcb. 
4 5. Hanuuve na nepucepuu yerseproro npHemuuKa, padorawmero mpH 
JIbIUMX APKOCTAX™,  XOpoOMO OOBACHACT MHOrHe ABJICHUA, CUHTABUIMecAa 
SCOObACHUMBIMU C TOUKH 3peHHA TpeXKOMMOHeHTHOM Teopuu. K Takum sBe- 
{MAM OTHOCATCA, HallpHMep, pas/IMUHbIe NepHMeTpHYecKHe paHUlbl JIA 2WeN- 
(Pro, CMellaHHOrO U3 KpacHOrO M 3eeHOrO, H XeNTOFO MOHOXpoMaTH4ecKOrO; 
fapylleHuaA IpaBubHOCTH NOAOopa CMecH KpacHOro H 3eseHOTO K MOHOXpoMa- 
JAUCCKOMY XKCJITOMY IPH yBeMMYeHHH yruia 3peHHs@ HM Mp H3MeHeHHH cocTOS- 
| A ajlanTauMu u T. 1. (*). 
) 6. Cymepegupili ipHeMHHK Kak y YenOBeKa, TaK H y JIATyUIKH paOoTaer He 
JOJIbKO IPH MaJIbIX, HO HW pH OombuMx Apkocrax. PaBencrBo AByx Mosel m0 
iBeTy HE MOXKeT ObITb JOCTHIHYTO, CCH MO-pasHOMy BO3OyxKeH cyMepedHbIli 
PHeMHHK. OTO 3HauHT, 4TO OH H Y JIATYLIKH HW y YeNOBeKa MpHHuMaeT yuacTHe 
IBeETOBOM 3peHHH. Y uyesoBeka, OaroflapA HaJMYHIO HECKOJIbKHX J[HEBHbIX 
PHEMHHKOB, POJlb CyMepeyHOrO MpHeMHHKa B WBeETOBOM 3peHHH CpaBHUTeJIbHO 
ayia. YMCHbINeHHIO POJIH CYMepe4YHOrO MPpHeMHHKAa B WBeETOBOM 3peHHH wesIOBe- 
<a Oe3ycJIOBHO cMocoOcTByeT Take pe3KOe YMeHbINeCHHe MpOWeHTa Masmouek 
; WCHTPaJIbHOH YacTH ceTYaTKH. OHaKO B TOUHBIX KOJIOPHMeTPHYeECKHX OMbITAX 
a llepudepuu, a MoxeT ObITb H B fovea, HEOOXOMHMO YUHTHIBATh paooTy ueT- 
sepTOrO MpHemuukKa. B Hallux ONbITaX ObIIO 3aMeYeHO, 4YTO YeTHIPeEXMepHEIe 
)aBeHCTBa Jia fovea ABIIAIOTCA Oouee KBLICOKOKaAYECTBEHHBIMH», YEM TPEXMEPHBEIe 
TpeCXMepHbIe PpaBeHCTBa KaxKYTCA MeHee TOUHBIMH). OTO MOKeT OOBACHATHLCA 
ak TEM, 4TO WaCTb pacceAHHOTO B ryia3e cBeTa NoMajlaeT Ha Mepudepuio, Tak U 
jamuunem B fovea HeOombUIOrO KoNHYecTBa NaoyeK. B nomb3y HamMuusa B fovea 
pYHKUHOHMpyioulIMX MamoueK TOBOpHT, HampuMep, paOotra B. T. Camcouo- 
on (°). 

Vucruryr 6nosormueckoh mu3uKu Tlocrynuo 
AxKayemuu HayK CCC \7 XII 1955 


WHTHPOBAHHAA JIMTEPATYPA 
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HBle yclexH @usvonornu spenua, 1952. *B.T. Camcouosa, I[Ipo6n. dusnonor. onr., 
8, 26 (1953). 


* HapyllleHua JByMePHbIX PaBeHCTB B OO/IACTH A> 550 My AA MepHiepuy oOHapy- 
KHBAIOTCA BIWIOTb JO CAMbIX OOJIbIMHX H3 IIPpHMeHABLUNXCA spKocTeli moma — 100000 ano- 
CTHIbOOB. OHAKO MbI MOLpOOHO He HCCAeLOBAIN, CODACHMIOTCA JIM 9TH HapyleHusA H pH 
rakHx OONbINUX APKOCTAX TOMbKO paOOTOH cyMepeyHoro MpHemHHKa. 
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Woxrnagn Akayemun HaykK, CCCP 
1956. Tom 108, Ne 3 


TEXHHYECKAS ®H3HKA 


# 


tO. A. BATAPALLKHH nu tO. J. .TANKHH 


IBEHHOCTH CTPOEHHA CIJIABOB Ni — Al B MPOLWECCE PACNAJA 
PECbIMMEHHOrO TBEPOrO PACTBOPA AJIFOMHHHA B HHKEJIE* 


(IT pedcmasaeno akademukom [. B. Kypdimmosetm 3 XI 31955) 


I]pH u3yyeHHH cTapeHHA CNaBOB HHKeb — aJIIOMHHHi, OoraTbIx HuKe- 
f, HaMu OblI0 OOHapyXKeHO, TO OTMYyCK 3aKameHHOrO ciuaBa c 17 aT. % Al 
> Bec. %) Ha oONpeseeHHOH cTaqMH pacnaya MepecblljeHHoro nocae 3a- 
IKU TBepfOro PacTBOpa MPHBOAMT K NOABJeHHIO Ha peHTreHorpaMMax koue- 
(MM MOHOKPHCTAJJIOB MONOMHUTEIDHBIX OTPaxKeHHH-CaTeJIHTOB PAJOM C OT- 
KEHHAMH OT HCXOAHOTO TBepzoro pacTBopa (cM. puc. 1 u 2 6). ChemKa Ha 
3IHUHBIX H3yyeHuax (Cu, Ni, Fe) u nocuexyrom“l aHamus MoKa3bIBaIoT, UTO 
MeHeHHe PpaccTOAHHA Me*KY OCHOBHBIMH H JOMOMHHTebHbIMH OTPaxKeHHAMH 
MM Tlepexoye OT OLHOFO H3yYeHHA K A PyroMy COOTBETCTBYeT TOJbKO IIpesio- 
2KEHHIO O NOABJICHHH B KPHCTae TBEPAOrO pacTBOpa MOAYJAUHH Napametpa 
INeTKH B HalipaBseHuax Tuna [001], MoZ06HO ToMy, Kak 3TO ObINIO HalieHO WIA 
\THUTHBIX ClviaBoB Cu—Ni—Fe (+ *) u Cu—Ni—Co (°). Ormuune namtero cy- 
A — JIMIUb B OONbIWeH ONM3OCTH OTPaxXeHHH-CaTeHTOB K OCHOBHOMY OTpa- 
2HHIO, BCJIEACTBHe ero CaTeJJHTbI MOryT HaOMOLaTbCA TOMbKO TIPU OOWbINHX 
JlaX OTpaxKeHHA PeHTTeHOBCKHX yyeH. BerancrenHplli no jopmMysie Jannaub 
JIuncona (2) nepHox MoxyAuMM Tocme oTMycKa B TeyeHHe 2 vac. npu 500, 
10 u 700° oKa3asca exKalluM B Ipeyenax 300—400 KX **. CymeéecTBeHHBIX H3- 
‘HEHHH PACCTOAHHA CaTeJIMTOB OT OCHOBHbIX OTPaKeHHi, a CNeAOBAaTeJbHO, 
U3MCHEHHA Tepvosla MOJlyJIAWMU CO BPeMeHeM OTITyCKa HaMH TakxKe He OOHapy- 
2HO: Ha Goylee paHHeli cTayuu pacnajyja HHTCHCHBHOCTh CaTeJIJIMTOB OUCHb Mala, 
1 6omee Mosque crayquu (B YacTHOCTH, nocme oTMYycKka 8 uac. mpu 700°) caTeu- 
ITbI BMeCTe C OCHOBHBIM OTPaxKeHHeM CJIHBAIOTCA B CIJIOWHOM WITpux (puc. fe). 
apaKTepHO, 4TO eCIH Mp CbeMKe Ha MATKOM H3/y4eHHH Nocse OTIYyCKa B Te- 
Hue 2 yac. mpu 700° caTeIHTbI BbIPAKeHbI JOCTATOUHO OTYETIIMBO HU cpeqHui 
\paMeTp pellleTKH KPHCTasa TBeporo pacTBopa B Mpefewax TOUHOCTH M3Me- 
Hut (--1 XE) He oTmmyaeTca oT TaKOBOrO AIA 3akameHHOrO (c 1250°) TBep- 
Po pacTBopa H paBeH 3,545 + 3,546 KX, TO pH CbeMKe Ha H3TyYeHHU MOHO- 
‘Ha (IIPHMepHO TOA TeEMH 2%Ke yruaMu OTPaxKeHHA) CaTeMHTbI He BUHbI COBCEM 
vic. 2 a), a BHIABJIAIONMiicA Ha tboHe CMIOWIHOrO WITpuxa Oosee YeTKHH AyOneT 
%%, COOTBETCTBYeT MapamMeTpy pemerTKH 3,556+-0,003 kX. Takoe pacxomwye- 
{€ MOKET OBIT MOHATO, ECM y4ecTb, ITO BCyyae He BMNOIHe TOYHOTO coOwIO- 
HHA TlepHoOfa MOLYIAUHH BOSHUKAOWad NepHOAMUHOCTh AOJKHA CKA3bIBaTbCA 
[AUHTEIbHO CHJIbHee Ha OTPa2xKeCHHAX C MaJIbIMH MHJIJIEPOBCKHMH WHeKCaMH, 
M Ha OTpaxkKeHuax Gosee BEICOKOrO MopsyKa (°); oTcloga C1eAyeT, ITO B OTPaxe- 
{AX C OoIbUIOH CyMMoM KBagpaTOB MHAeKCOB MacTHHuaTHIe OOMAaCTH C yBe- 
{UCHHbIM HM YMeCHbIMeHHbIM TapaMeTpoM pellleTKH MOryT pacceHBaTb peHTre- 


* OcHoBuble pesyIbTaTbI paOoTh! NOMO*Renb! Ha 5 Bcecolo3sHOM CoBellaHHH iO MpHMe- 
HHIO PeHTTeHOBCKHX JIy¥eH K HCCIeqOBaHHIO MaTepHaJIOB B HIOHE 4955 1. 
** BennunHa Mepvoa Mofyalwn noce oTnycKa MpH 900° sexHT SmnxKe K BepxHemy 
Jeny, tocne 700°--K HHKHeMy. 
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HOBCKHe JIYSH MpakTHuecKH He3aBucuMo *. YueT aToro akTa MO OTHOLCHHE 
K peHTTeHorpaMMaM, NOJYYeHHbIM Ha 2%K€CTKOM U3/yYeHHU, NOSBOMACT YTBEP 
*%KaTb, WTO HalieHHbL lapaMerp pelleTKH 3,056 KX OTHOCHTCH K MpOCOMKAa 
c yBeIMYeHHO KOHMEHTpalvell aOMMHMA, B TO BPeMA KaK MPOCMOMKU C YMCHB 
WeHHOM KOHUCHTpalvel aJIOMMHUA He MMe1OT YeTKO BbIpaxKeHHOTO HapaMmerp 
pelleTKH BAOIb HallpaBeHHA MOMYAWMH, 

OTHOCHTeIbHbIe TOJIMMHbI NpocsoeK C YBeMYCHHBIM H YMCHbINeHHBIM Mapa 
MeTPOM pelleTKH MOrIM ObI ObITb OM|peAeMCHDI NO OTHOCHTEbHOM HHTCHCHBHOCTI 


Puc. 3. U3menenve mexkmI0cKOcTHOrO paccTOAHHA d(001) BAOb Hanpa- 
paenua [001] B KpucTamie TBepforo pactBopa c 17 at. % ,Al | 
nocse oTmycka 2 yaca mpu 700° 


CaTeJIATOB, JeKaulUx 10 O6€ CTOPOHBI OT OCHOBHOrO OTpaxkeHua (*);HO B Haulen 
cmyuae (puc. 1, 2 6) BuyMMbIe Ha PeHTTeHO PpaMMaX CaTeJIJIMTHI OTHOCATCS 


K pa3JIMUHbIM KOMMOHeHTaM! K,-AyOneta: caTemmuT C; , sexKaului MO MeHbIIMM 
yrJIoM %, YM OCHOBHOe OTParKeHHe, BbIZBaH Coulee MHTCHCHBHOM KOMMOHEHTOR 


K.,, @ CaTesJIMT Cf co cropoubi 66nbumx yrioBp 9—K,,-KoMNoHeHTOL yy6nera. 
IIpu yuere oTHOCHTebHOM MHTCHCHBHOCTH KOMMOHEHT yOneTa (I a,/I.,=2) cae: 
WyeT CuMTaTb, YTO HHTCHCHBHOCTH NapHbIX CaTeJJIHTOB, a CJIEQOBAaTeIbHO, 
TOJIMMHbI YepeAYIOULHXCA MpOCOeK C YBEJIHYCHHbIM H YMCHbIMeCHHbIM MepHoOM 
IIpHMepHO paBHbl. 

Ha puc. 3 u306paxkeH BepOATHBIM XO H3MeCHEHHM NapaMetpa PpellleTKH, BEI 
TeKAIOUIMA U3 9KCMEPHMCHTAJIbHbIX JaHHbIX. TakKHM OOpa30M, CXeMa MOJyJIAWMH 
JIA aHHOPO CY dad OKAa3bIBaeTCA IPOMeKYTOUHOM Mexy CXeMaMH, IpesowKew 
HpIMH Bpayau (1) uw Jlanuenb u JIunconom (?). 

Bpipol O NpHMepHo paBHOH ToMMMHe YepeyIOMIMXCA NpocmoeK, OoraTbix 
OeHBIX aJIIOMHHHeM, CorsacyeTcA H Cc HasIMuHeM MpHMepHO paBHOrO KOJH4eCTB 
pas y (TBepgoro pactBopa Al B Ni) u 1’ (rBepgoro pacTBopa Ha OcHOBe CoeqMHeHH 
NisAl) B cnmase c 17 at. % Al npu paBHoBecuu mpu TemmepaTypax 600—700° 
Kak 9TO CileyeT H3 HaHOoulee JOCTOBepHOK AHarpaMMpl cocTosHHa (°) H Hal 
MeTaslmorpapHueckux JaHHbix. I]pu paBHol TOMMIMHeE Mpocsoek MouTH MocT 
AHHOe. 3HaueHve NapaMeTpa B MpocmovKax, OOorallleHHbIX aJIOMHHHeM, one 
ABIATbCA CJIEICTBHeEM Oombulel xKecTKOCTH cBA3eH B coequHeHHH NisAl a 
CpaBHeHHlo C TBepAbIMH pactBopamu Ni—Al aHanorHuHo Tomy, ITO ycTaHOBseHA 
B paOote (°) Np cpaBHeHHu CH CBA3eH B CoeqHHeHHU Ni,(Ti, Al) u B TBepABIX 
pactsopax Ni—Al u Ni—Ti. 

J{onosHUTesIbHbIe CBEJCHHA O CTpoeHHu cnuiaBop Ni—Al sp cocTrosHuax, oF 
PeXOJHBIX OT OMHOAa3HOrO y-TBEPpAoro pacTBopa (pH TemmepatType 3aKkaIKH 
K ByX@a3Hol cucTeme yj + 7’ Obl NOMyYeHbI 13 HaGsIOAeHu 3a USMeHeHHeM 
CBEpXCTPYKTYPHBIX OTpaxkKeHHli, XapakTepHbIX JIA coezuHeHua. NisAl. (Kak 
vsBecTHo, NisAl (;’-cpasa) o6maqaeT Tem Ke KPHCTaNMMYeCKUM CTPOeHHeM, TC 
WM TBepxyl pactsop Ni—Al, Ho c ynopaqoueHHbIM pacnooxKeHHeM aTOMOB HH? 
KeJIA. WU aJIIOMHHHS.) | 

CymlecTBeHHO, UTO MocJe 3akanKH ¢ 1250° (BbIgepxKKa 2 yaca) cBepXcTpyKTyp 
HbI€ OTPaxKeHNA. BAAHBI Ha PeHTreHOrpaMMax KomeOaHut He TOKO JIA TeX 
CHJaBOB, KOTOPble 3aKaJIeHbI H3 AByxX*asHok oOnacTu y +7’, HO HW AIA CMWaBOB 
KOTOpble IIpH TeMMepaType 3akasIKH JlexKaT B OOMACTH y-TBepAoro pacTBopa 


* TipyruMu copaMM, Js oTpaxenuii c yraom % nopsaKka 70° NepHOR, MOLy ADH 
300—400 kX MoxHO eme cuTaTb CpaRHHMBIM Cc HHO BOJHBI MsrKEx H3JlyyeHu 
(1,5 2X), HO yoKe HeJb3A CUHTaTh CpaBHHMBIM C JJMHOM BOTHEI K,Mo— 0,7 KX. 
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IdLHoHOUWON — %% ‘To *xBHHOhAveH XAaif PH BMNOLI BeHIVOLeAOVelroou 
‘eovh 7 ‘QO, Hdu eMoAULO oO TY % “LE LJ 9d Raed eLrreLtoudyoHn 


-OW HHHeQelou MWWedJOHetILHed eWexo H (Xg‘}) BuNMAYOdued “J ‘Hd 


)8, Ne 8, Barapauxui, TankuH 


¢. 4); Ip STOM CBepXCTpyKTypHbIe OTpaxeHuA TeM Gowlee pasMBITHI, YeM 
os coepKaHvHe aJNOMHHHA B Ciiviape *. 
Tlockoubky pa3sMbiTHe CBepXCTPYKTYPHBIX OTpaxkeHuli He 3aBMcUT OT cTe- 
W Jasbuero NOpsAKa, HO SaBHCHT OT BeIMUHHI O6sacTeii c asbHUM nopay- 
(11), Moxer OpiTh ompeyeseHa cpeqHAA BeMUHHAa STHX OGvIacTelt B CHaBe 
we 3akaku. Jia cnuapac 17 ar. % Al ouveHb npuOnuxKeHHad ONeHKa Jaer 
1 cpejuero pasmepa oOulacTeH ¢ aJIbHHM NOpAAKOM B pacrosox%KeHuu aTOMOB 
Kev HM AalOMHHUA B PeleTKE NepecbiMeHHOrO TBepkoro pacTBOpa BeIMUMHY 
i3ky!o K 200—400 KX. - 
Bemuuua napamerpa pelieTKu B STUX OOMACTAX HECKOJIbKO Ooubue cpequeit 
BCeMY KPHCTaJIy HW paBHa 3,553.5; KX. ITO rOBOPUT O TOM, TO BCMwaBe He- 
/PEACTBEHHO Nocse 3aKaJIKH y2xKe HMEIOTCA MaJIble OOMACTH C yBeHYeHHOH u 
sHBINCHHOM KOHUeCHTpalueH aJuIOMHHHA, UpWyeM B MepBbIX BO3HHKaeT 
IPAROVEHHOS PachoO/IORKeHHe aTOMOB, XapakTepHoe Jit coequHeHuA Nis;Al. 
ATbIBAA HEBOSMOMKHOCTH OOJbINMX NyTeH uddy3suH aTOMOB MpH Opicrpom 
1axKeHHM CilaBa IPH 3aKaJKe, IPHXOAUMTCA CUNTATh, UTO HEOMHOPOMHOCTh NO 
MMCHTPalWH BOSHHKaeT ele B PaBHOBECHOM TBepfOM pacTBOpe aJIIOMHHHA 
ukeyie pH TemuepatType HarpeBa NOX SakaJiKy; Mp ObIcTpoM MepeoxaxKyJe- 
i TBEporo PacTBopa OHA MOXET JIMUIb HECKOJIbKO YCHJHTbCH 3a CUeT BOCXO- 
fei uppysHu BcefcTBHe BOSHHKHOBCHHA HeORHOPORHbIX HallpsAxKeHui 
SINeTKE H3-3a PasJIHYHA B KOSPPHIWeHTaX TeMJOBOTO pacuInpeHuaA OGsacTei, 
‘aTbIX H O€AHBIX auliomMuHuem (!7). B To Ke BpeMa, NOBHAUMOMy, mpolecce yno- 
JOUeCHHA B OoraTbIX aJIOMMHHeM OOaCcTAX He NOfAaBAAeTCA OBICTPbIM OXaK- 
(WeM. | 
TakuM oOpasom B Culyuae TBEPALIX pacTBopoB Ni—Al mpi nomyuaem ene o2HO 
[TBepxKeHHe HEOMHOPORHOCTH CTPOCHHA OPHOA3HbIX TBEPAbIX PaCTBOPOB. 
Ha cueyyroulei craw pactiaza lepecbilljeHHoro TBepxoro pacTBopa (mpu 
lycKe), KOTla NMOABIAeTCA MOYJIAUMA MapamMeTpa pelleTKH, pa3MbITHe 
IO*KeCHHE CBEPXCTPYKTYPHbIX OTPaxKeHHi H3MeHAIOTCA Mao. ComocTaBseHHe 
ro (bakTa c BbIBOJaMH, CeaHHbIMH Ha OCHOBAaHHH H3y4YeHHA OCHOBHBIX OT- 
KEHHM, MOSBOIAe€T YTBEpK]aTb, UTO Ha NepBol cTayuu OTMyCKa MpOHCXOAUT 
sCJIMHEHHE CIYYaHHO PaclOOXKeHHbIX OOsacTeH, OOorauleHHbIX aJIIOMHHHeM, 
€JIbIe MPOCMONKU, YepeyroluecA C WaCTHHYATHIMH OOJaCTAMH, OOeHeH- 
MH aJIIOMMHHeM, YTO H BbISbIBaeT MOABJICHHe MOJYJAWHH NapaMetpa pellieTKH. 
WKYINeH CHIOH STOTO Mpolecca ABJAIOTCH, HECOMHEHHO, HallpAx%KeHHA, BO3- 
<aIOUlMe H3-3a HEOMHOPOAHOrO paciipefeseHHA ATOMOB aJIIOMMHHA B pelleTKe 
ECHILNICHHOTO TBepOro pacTBopa. 
IIpu qambuetiem OTIycKe CBepXCTPyKTYPHbIe OTPaxKeHHA MOCTeNMeHHO CTa- 
ATCA Bce Ooslee UeTKHMH, OHaKO AyOueT 023 FeK, (979°) pasyensercs 
bKO locyie OTHYyCKa B TeyeHHe JecaATKOB 4yacoB pH 800°. Oto roBopHT oO Mej- 
[HOCTH TpoweccoB KoOaryJAWHH OONacTeli C YyBeNMYeHHOH KOHIeHTpalnelt 
OMHHUA HW YMOPANOUeHHbIM CTPOeHHeM, XapakTepHBIM JIA ‘7’-pasbl. Terepo- 
HOCTb CTPYKTYPbI CliaBa Ha STO CTayMM pactiaya TBepAoro pacTBopa MeTa- 
padwyeckH OUeHb MIOXO paspelllaeTca Jake MpH yBeHYeHHM NopAyKa 
0. pas. 
Cyd NO MOJYYeHHBIM JaHHbIM, YTOJIMeHHe NpocmoeK CoO CBepXCTPpyKTYpou 
T He paBHOMepHO 0 BCeMy OOBeMYy KPHCTasa, a, BEPOATHO, NyTeM yBeJIH- 
UA OMHUX WacTHHOK 3a CY¥eT APyrHxX TAaKHM OOpa3soM, ITO NepHOAHUHOCTh 
HeHHA Mapamerpa pelleTKH He cOONaeTCA, XOTH NpaBMJIbHad B3aMMHaA 
@HTHPOBKa HM COMPAKCHHOCTh aCTHHOK-3apofblleH 1-H y’-ca3_coxpa- 
tea. Ha no3queli craquu pacaga np BbICOKHX TeMIlepaTypax (oTnycK 
°__ 390 uac., 1000° — 50 uac.) napamenbHbIe MacTHHKH y- HU Y’-(pas Tou- 


* Tloapnenve cBeXCTpyKTYPHbIX HHH Mocne 3aKaIKH U3 OHOPasHoli OOaCTH HeyTIO- 
YHBalOlleroca TBEporo pacTBopa HaGJIOAaNOCh Tak%Ke MPH H3yyeHHH pactaya B CHCTe- 
7e — Ni— Al (2°), Korma mocae pacnafa jOMKHbI HaXOMVTbCA B PaBHOBeCCHH HeynopsA- 
HHI TBepsbIi pacTBOp Ha OcHOBe xese3a H casa NiAl c ynopaoueHHbIM pacmouoxKe- 
{ ATOMOB. : 
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MMO MopayKa‘l» MoryT ObITb BUAHEI Ha uWiMdax pH OoAbUIOM yBeNMYeHh 
MMKpOCKonla; HaGuOlaeMast MAKPOCTPyKTypa COBeplWeHHO N0f0OHa MUKPOCTPY! 
Type cnmasop Cu—Ni—Fe nocae 10 quel otiycka mpu 800° (*) uM cmuaBe 
Fe—Ni—Al nocue ortycka 16 qHel mpu 850° (7°), OqHako Jake IpHMeHeHHe O° 
HOCHTENbHO MIpOJOJMKUTEMbHBIX OTMYCKOB He MO3BOJIMIO HaM HaOJIO\aTb F 
peHTTeHOrpaMMax OTJeJbHbIE OTPar%KeHuA. OT Y- HM 7'-:as; 9TO YKasbiBaeT & 
CBA3AHHOCTb, COMPAXeHHOCTh CTPyKTYp HM Ha STOM CTaAMM paciafla TBEPAOr 
pactBopa *. 

S3ameHa uacTH .aJIOMHHHA B ciulape Ni—Al TuTaHoM He M3MeHaeT NIPHHUW 
livasbHO XapaKTepa mpespamenuit. Tak, qua cumapa c 5,7% Ti uw 2% y 
(6,8 u 4,3 at.%, COOTBeTCTBeHHO) MOlyJIMpoBaHHan CTpykTypa OOHapyX! 
BaeTcCa peuTrenorpadwyecku mocwe 1 aca ormycka np 600°; nepHoy Moy} 
JIAIMM IIpPHMepHO Takoli *%e, Kak H B cumaBe Ni—Al, HO MHTCHCHBHOCTb H 4e: 
KOCTb CaTeJIJIHTOB MCHbIUe, BeEPpOATHO BCJIeACTBHe MeHee TOUHOTO coOuMIOAeHH 
nepHoa MosysAluH 0 BceMy OObeMy KpHcTaa **, Cnenyrollad cTaqMa pat 


maja TRepforo pacrBopa, Kora oTpaxKeHuA OT WlacTHH-3apoybmuen y- u y'-da 
CAMBAIOTCH B OJMH WTPUX, HACTyMaeT 3eCb HECKOMbKO PaHbille, JEM B TBOMHO: 
cnlape, yxke Tlocme: 4-uacoporo oTnycka mpv 600°. Hocae ormycka TOK xe Jk 
TebHoctH mph 800° Ha peHTreHorpaMMax KOJIeOaHHH Ha *OHE LITPHXa BbIAl 
JIAeTCH UeTKHH WyOneT, IpHHatekanlMh dase cMeCHbBUHM MapaMel 
poM,T.€. ¥, B TO BpeMa Kak Ama cnuaBa Ni—Al c17ar.% Al nepppimu mogk 
JIANHCh OTPaKeHUA OT (asbl 7’. ITO pasMUHe CBA3SAHO, BEPOATHO, KaK C H3ME 
HeHHeM cocTaBa 7’-(pasbl, B KOTOPOH Tellepb MpHMepHO MomOBMHAa aTomoB A 
3aMeHeHa aTOMaMH Ti, TaK HM C MCHbIIMM KOJIMUeECTBOM BTOPOH (pasbl (pH. paBHe 
BecHu mpu 700—800°) B HccmesyeMOoM TPpOMHOM ciilaBe MO CpaBHeHHto C BOL 
HpbiM. Ilocme oTmycka mpuH 800° B TeueHue 24 vac. B TPOMHOM criaBe yxe 00 
cbasbl, y Hy’, OONaaioT YeTKO BbIPAaKeHHbIMA TMapaMeTpaMH PellleTKH: Ay = 
= 3,547, ay = 3,574KX (TounocTtb-+ 2 XE); 3TH BeEMMUYMHbI MPHMePHO COOT 
BETCTBYIOT PABHOBECHBIM 3HAUCHHAM TapaMeTpoB mpu 750° cormacHo pa6ote (%) 
Jina cpaBHeHHaA CleqyeT yKa3aTb, UTO MapaMeTPp pellieTKH 3akasIeHHOrO CmaB 
papeH 3,506 kX. 

Kak 4 Jia cnmaBop Ni—Al, ama tTpolinoro cnnapa Ni—Al—Ti nocme 32 
KaJIKH TakK%Ke HaOsOalwoTca CBEPXCTPYKTYPHble OTPaxKeHHA, TOBOPAMIHe O HE 
MUM OOsacTeH C abHUM NopsAKoM. Kpome Toro, Ha peHTreHorpamMax Jupys 
Horo paccesHua (Mo-n3yyeHHe; 0 MeToquKe cm. (1°)) BUAHbI OTHOCHTEIbHO Yel 
KHe, 10 CpaBHeHHt0 C TeMJOBbIMH, AudpdysHble cBepXcTPyKTyPHbIe MaKCHMYyMBI 
CorjjacHo Teopuu (cM., HampHMmep (1*)) sto aABNeHHe JOJXKHO yKa3bIBaTb HO 
Ha CyIleCTBOBaHHe OIMKHETO NOPAAKa B HeyNOpAAOYeHHOM TBeEpAOM pacTBopE 
HOO Ha OTCTYMJCHHA OT HeambHOro NopsAAKa B ynopsAqoueHHOH (pase. 

VIHCTHTYT MeTasJIOBeleHHA H @USHKH MeTaNJIOB Tlocrymusio 


[lentpanbHoro Hay4HO-NCCeMOBaTeMHCKOTO MHCTHTyTA 18 X 1955 
YepHoH MeTaypruu 
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TIYCK KRaluJIeHHOrO MOpeWiKa NoOsBONAeT FOcTHY 

Peal Sei pou | ql b PpaBHOBecHA 3a 6ouIee KOpOTKE 

te ee ene CTAIO H3BeCTHO ye MOCMe OKOHYAHHA paSoTH, WOOaBKa Xpoma’ K cnwaBé 
i-Ti-Al TaKxe ne MemlaeT O6pas0BaHHio MOLysAMpoBaHADIx CTpyKTyp; nepvon mony 

JAWHH HW B 9TOM CJyyae 6M30K K 390 KX (24), 
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TEXHHYECKAA PH3HKA 
# 


aeu-Koppecnonzent AH CCCP B. 1M. KOHCTAHTHHOB u LP. A. PbICKHH 


®JIOTAWMOHHbIN METO]L H3MEPEHHS KOIS®O®HULMEHTOB 
OBbEMHOTO PACUIMPEHHSA KPHCTAJIJIOB 


B smmTepatype onvcaHo MpHMeHeHHe (AOTAMMOHHOrO MeTOJa JIA aHasusa 
OToMHOrO coctaBa (',”) H Aa OMpeqeenua aToMHBIx BecoB (* 5). Tounoct 
JIYYCHHBIX PeSYJIbTATOB, KaK IpaBHJO, MpeBbIUaeT TOUHOCT H3MepeHHA STUX 
€ BeIMYHH APYrHMU MeTOaMu. DOTANMONHbI MeTOA MOXeT ObITh MpUMeHeH 
AJA Apyrux Weneu, HalpHMep AIA HUCcce_OBaHHA KMHETHKH MpOeccOB B KUJ- 
DH cpefle, COMpOBO*K aol XC H3MCHEHHEM MJIOTHOCTH CHCTeMEI, Ist HSyIeHHA 
BHCHMOCTH NJIOTHOCTH KPHCTaJIJIOB H KUAKOCTeH OT TeMNepaTypbl H aBJeHus. 

B nacTosmel paOoTe paccMOTpeHa BO3MOXKHOCTh IIpHMeHeHUA (POTAaMHOH- 
TO MeTOJa JIA OllpefeueHHA KOSPPUUHEHTOB paclIMpeHuaA KpUcTaJJOB. 

IIpequaraemblit MeTO. OCHOBaH Ha TOUHBIX H3MepeHHax pasHocTH Ap Mexyy 
NOTHOCTAMM UccJleyeMOro KpUHcTaJJla H NonNNaBKa (HIM Apyroro KpHcTassa) 
M3BeCTHBIM KOSPPHUMEHTOM paclHpeHHA. XOTA JIA ZTOH WeH MpHro,Hl 
OMaBKM H3 NOOOTO cTeKJIa, OMHAKO JIyUIe NONb3OBaTbCH KBapUWeBbIMH T10- 
\aBKaMH, MOOOHbIMH TEM, KOTOPbl€e IPHMeHAIOTCH JIA ONlpeseseHHA coyep- 
aH TAKeNOH BOI (°). 

BuBOA pacueTHOH hbopmyan. I[lyctb umewtca ABe duora- 
OHHbI€ CMECCH, IIJIOTHOCTh KOTOPBIX IpH WaHHEIX P u T mpakTHuecKM He H3Me- 
ACTCA B TeUeHHE JIMTeNbHOrO BpeMeHH. OueBuAHO, YTO Karan CMech JOKHA 
PH S9TOM YOBMeTBOPATH cefyouluM TpeOoBaHusM: 1) cmecb OHOpOAHa M XH- 
mueckH ycToiwunsBa; 2) KpucTad HW MomsaBok MpakTHYecKH He pacTBOPHMBI H 
AMMUeCKH He B3aHMOJelicTByIOT C Hell. 
| O6o3HayHM TemMepaTypbl (byioTalMH KpuCTasa MW NMonlaBkKa B MepBoli 
<wykocTH vepe3 Tix H Tin, a UX MJIOTHOCTb IPH 9THX TeMMepaTypax Yepes 
x MU P,,- CoorpetcrBylomime 3HayeHus TeX %Ke BeJIMYMH BO BTOPOH XKUKOCTH 


osHauM: T,,, Ty. Po, H Poy: SaMeTHM, TO IPH TemMepatype dsorannu 


[MOTHOCTH (bIOTaUHOHHOH KHAKOCTH HM KpHCTaJwia (NomsaBka) B TOUHOCTH 
aBHbI. Ilostomy JuA onpejeseHus, HanpHMep, p,, AOCTATOUHO H3MePHTh 


[JIOTHOCTbL nepBou 2KH TKOCTH mpu TeMuepatType (psloTalluu KpHCTadJa . tia 
Alma p,, HU p,, CipaBe,JIMBbI ypaBHeHHa 


Pep, rhe Pata 8): hl 
ge an T Banc (Ta —T,,); (2) 


me 6, ¥ Bon — cpesHe SHaueHHA USMeHeHuA wIoTHOCTH Ha 1° Aya NONTaB- 
a B HHTepBase temnepatyp Ton + Tin H AA BIOPOH AUAKOCTH — B MHTEP- 
ane ,TemiepaTyp Tox + Ton. 

Tiogctapus B (2) 3HateHve p,, u3 (1), NomyynM: 


eA TE IN a tl DN > bd (3) 
OjuoppemenHo JWI TIJIOTHOCTH p,, HMeeM: 


a A55 


pg =e ey HPT Sad eh (4) 


rye ~ o ' 
Cie eae oP BAA Te ays (9) 
a Bx H 81x — COOTBETCTBEHHO, CpeqHWe 3HaveHHA HSMeCHeHMA NOTHOCTH Ha 
1° a Kpucramsa B MHTepBasIe Tx + Tix HU AA MepBOM KUAKOCTH B HHTCP- 
Bane Tyx + Tyn.- 
Vs (4) u (5) caezyer 
Pag ie Pach eee el ee (6) 


V3 (3) u (6) nomyyuaem qua 1%, 


B. ee. Pat Pex <x Tox) = Biel Te 4 Tin) al By (Ton atm Tin) 


s pay 


(7) 


1K 


TakuM OOpa30M, JIA BbIyHCeHHA Bx JOCTaTOUHO KpOMe TemulepaTyp (pso- 
TalUMW KpHCTada WM MOlaBKa B OOCHX XUAKOCTAX H3MEPHTb TOJIbKO H3Me- 
HeHHe IIOTHOCTH MepBol *KMAKOCTH B MHTepBpate Tix +T\n 4 BTOpOU 
B MHTepBate Tox. Ton (Mpeqmomaraetca, uToO 8, — U3MeHeHHe IJIOTHOCTH 
monsaBka C TeMMepaTypOH — H3BeCcTHO). 

Ecam MepBylo XKUAKOCTb WIM NoMmaBOK No_oOpaTb Tak, 4TOOKI Tyn = Thx, 
TO BTOpO WIeH B YHCMMTeMe MpaBol uactTu (7) OyyeT paBen Hy. Torga 
quia By MOJyYHM 


B — Bose (TS. van i) C. (Po rae Fee (8) 
‘ Tox — Pix Pox ow Tix : 
B 9Tom cilyyae OTMaaeT HEOOXOAHMOCTDS B OMpeeTeHHH By x. 

TakHM oOpa30M, H3MepeHHe TeMMepaTypHbIX KOIPPUUHeHTOB pacwiMpeHuA 
KPHCTaJJIOB MOXKeT ObITb MpHBeseHO K Oomee MpocToH 3aqaye, a HMeHHO, 
K OllpeeueHHi0 KOSPPHUMeHTOB pacuiMpeHua »xXuAKocTeH. IIpu sTOoM JA H3- 
MepeHHA JOCTATOUHO MMeTb JIMWb HeOOJbINON KPHCTaJIMK, BECOM B H€CKOJIb- 
KO MUJWIATpaMnM, 

Jlerko BHJeTh. H3 ypaBHenua (8), 4TO aHaNOruyHbIM OOpa3s0M MOXKHO 
pelluTb OOpaTHy!o 3aflayy: OMpeseaUTb KosPpPUUMeHT paclupeHuA 2%KUKOCTH, 
eCJIH H3BeCTeH KOSPPHIMeHT paclIMpeHHA KPHCTasa, MMOTHOCTb KOTOpOrO 
OM3Ka K IWIOTHOCTH pacCMaTpHBaeMOl »%KMKOCTH. 

OueHKa TOUHOCTH mMeTOga. IIpu ouenKe TOUHOCTH MeTOAa MOXKHO 
MpeHeOpedb MOPpelHOCTbiO, BHOCHMOM B pe3yJIbTaT BTOPbIM WICHOM mpaBou 
wacTH ypaBHeHua (8), Tak KaK B CJlyyae IPpHMeHeHHA KBapIeBbIX NOMMAaBKOB 
3HaYeHHA STOTO YeHa COCTABJIAIOT MeHbie 1% OT MepBoro ueHa. 


U3 (8) qa OTHOCHTebHOM mMorpemHocTu 6, HaxojJMM 


A (Tox tr Tn) A (Ton Feud t) 
To. — T 5% Ty. —T 


Jlist OUeHKH BeMUMHEI NorpelHocru OyjeM CUTaTb MOrpelHOcTb H3Me- 
peHux Temmepatypbl (blotauuH paBHol 2-10 °°. Oro sHayeHne cormacyercs 
C JMTepaTyPHbIMH J[aHHbIMM HC OMNbITOM aBTopoB. Jlaylee upeqnomoxKUM, ITC 
YCNOBHA ObITa NOROOpanbl Tak, YTOGbI pasHOcTh T's — To, = 1° (3amerHM, 
JTO OHA MOET MCHATLCH B [{Malla30He OT HYJIA BO HeCKOJIbKUX rpafycos). 
Haliqem coorTpercrByrouee 3HaueHue Tox — Tix. 
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U3 (8) merko BugeTb, YTO TpHOH2KeHHO 
— « 


Tox i Tix = — Cee ee gn) 


K 


fak KaK JIA OOJIbINMHCTBA coseli By / 8x10, TO Tx, — Tix = 10°, orcioga 


AB. AB x. = # 
a Hh 108 $4410, 


r. €. MAKCHMaJIbHaw NOrpelHOcTh, OOyCOBIeHHaAd (pOTALHOHHbIMH M3Mepe- 
HHAAMH, PaBHa TpuMepHo 0,5%. OmlmOKa MHKHOMeTpHYeCcKHX oMpeyeeHHit 
3, TakK2Ke He MpeBbiuaeT 0,5%. Takum o6pa30M, MorpeliHocTb oOTe/IbHOrO 
pesyJbTaTa Jin 6,, H3MepeHHOrO (PJIOTALMOHHBIM MeTOJIOM, He JOJMKHa mpe- 
BbILAaTb 1%. 

_ Ilpouspeyennasa ouenka NoTBep {Hach HpH H3MepeHHH Hamu (PslOTaHOHHbIM 
MeTOJOM BewHUHH 8, Asia NaCl, KCl, KBr u LiF. 


JlenHurpaycKnli du3suKO-TeXHHYeCKHIi MHCTHTYT Tloctymuai0 
AkajlemuH Hayk CCCP 6 XII 1955 
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TEXHHYECKAA PH3HKA 


Axanemuk A. A. JIEBEJLEB, B. B. BAJIAKOB u B. T. BA®HAIH ® 


CBETOBOM JIAJIBHOMEP JIA TEOWESHYECKHX M3MEPEHMH 


Vismepenve paccTosHuli B reojesHH, MpOv3BOqHMOe C TOUHOCTHMH OT 
1: 20000 go 1: 1 000 000 or u3smepsemoro paccTOAHHA, TpeOyeT QIMTeMbHBIX 
TpyNOeMKUX NOmeBLIX padoT. [lofoOHbIe USMepeHHA MOXKHO B OoOubIUON cTe- 
eH OOeruuTb MpHMeHeHHeM CBeTOBOrO jaJIbHOMepa, H3MepsloMlero paccTos- 
HMA 10 BpeMeHH, B TeYeHHe KOTOPOTO CBeT MpOXOAuT 3TO paccToAHHe. Tako 
laibHOMep ObiuI Hamu noctrpoen B 1936 r. B nocjexyrouMe Trogbl B WMTepaType 
(1,2) MOABHOCch OMMcaHHve pala aHaOrM4HblxX MpHoopos. 

Jlio60e ycTpolicTB0, IpHMeHaAeMoe 1A IpAMOrO M3MepeHHA CKOPOCTH CBeTA, 
MOrJIO CJLYKUTb HW WIA H3MepeHHA paccTOAHHM, T. €. CBETOBbIM JaJIbHOMepOM, 
OfHaKO H3BeCTHBIe B TO BPeEMA NOMOOHIC ycTaHOBKH ObIJIM Ipe3MepHO CJIOKHBI, 
W Ha HX OCHOBe TPyHO OplJIO Obl OCYMLECTBUTb AOcTaTOUHO Nerkul IpHOop, cmo- 
COOHBIM paOoTaTb B MOJeBbIX YCJIOBHAX. e.. 

OcHOBHOH 3eMeHT TaKOrO ycTpOHcTBa — 9TO MOJYJATOP cBeTa, NO3BOJIAIO- 
WMli IpepbIBaTb CBeT C BbICOKOM YacToTOH. fluenKa Keppa moxert oOecleuHTb 
MOJYJIAWHIO CBeTa C OYHb BbICOKOH YacTOTOH, HO NOTepH cBeTa B sA4¥elKe 
Keppa BeJIHKH, 

Hamu pa3paOoTaH cBeTOBOM MOJyJATOp HOBOTO THMa. OH NpescTaBaeT 
co6oH uHTepdepometp MalikenbcoHa, OHO H3 3epKall KOTOPOTO BBbITOHEHO 
B BAe NwacTHHKH W3 KpHcTasiMueckoro KBapila. [InacTHHkKa BbIpesaHa 3 
KpHcTala KBapla Tak, KaK 9TO JeaeTcA Ip H3POTOBJICHHH Nbesonmpenaparos, 
CY KAWAX WIA cTAOWIM3aWHH YacTOTHI B pasuoTexHuke. OHa u3 rpaHel mua- 
CTHHKM OTIOJMpOBaHa Ha MlOCKOcTb ¢ TOUHOCTHIO Jo 0,1 HHTeppepeHMOHHOM 
MOJIOCbl H MOKPbITa 3€pKaJIbHbIM CJIOCEM aJIIOMHHHA. 

YcTpolicTBO HM NpHHUAM elicTBuA MOyIATOPa MOXHO NOACHHTb YepTeKOM 
(cM. puc. 1), Ha KOTOpOM MpefcTaBsieHa HM O0K-cXeMa CBeETOBOrO JasbHOMepa. 

Uctrounuk cpera J mpoeKkTupyetcs O6beKTHBOM 2 Ha MOBepXHOCTH 3epKad 
3 u 4 untepdepomerpa. Ilocne orpaxenusa oT 3epKas 3 uv 4 cBeT Mpoxo_uT yepes 
NOyMpospauHoe pasfesHTeIbHOe sepKaslo 5 WM BbIXOAMT U3 MpHOopa yepes 
oObeKTHB 6. Cwiula cBeTa, BbIXOAAMero U3 OOBeKTHBAa, BCeCTBHe HHTepde- 
PpeHUMH ABYX CBCTOBLIX IY4KOB, OTpaxKeHHbIX OT 3epKas 3 u 4, 3aBHCHT OT pas- 
HOCTH XOJla STHX NYYKOB HM H3MeHACTCH Ip HeOO/IbIUMX NepeMenleHHAX MOBepx- 
HOCTH 3epKaula 4 B HalipaBJIEHHH HOpMaJM K Heit. 

Ecm loath Ha KBapleByio mylacruuky 4, cjly2Kalllyio 3epKasloM MuTep- 
tpepometpa, 9JIeKTpu4ecKoe TONe BbICOKOH YaCTOTHI, WacTuHKa Oyler Koe- 
OaTbcH, pasHOCTb Xojla Wyyell B HHTepdepomerpe OyAeT Mepuo_NuecKH U3Me- 
HATbCA WM CBeT, BbIXOAAIMMM U3 OObeKTHBa 6, OyJeT MORysMpoBan. 

OrcyTcTBHe NomApusaTopa, B KOTOpoM Tepserca 50% cBeTa, AemaeT MHTep- 
(bepeHUMOHHBIM MOfyiATOp Oowee BHITOAHbIM, 4eM sYeHKa Keppa. 

Ha ocHope MHTepepeHMOHHOrO MOyJIATOpa HaMM TOcTpoeH cBeTOBOIi 
AaIbHOMEP, IPUHILMM JeCHCTBUA KOTOPOrO sakOYaeTCA B cekyioulem (puc. 1). 
BpixolAnMH u3 OObeKTHBa 6 NapameNbHbI Wy4OK MOAynHpoBaHHOrO cBeTa 
HallpaBIAeTCA Ha OTpaxkaTeb 7 M3 BOSBPaTHO-OTParKalouluX Mpv3M, ycTaHoB= 
JIGCHHbIM B TOM TOUKe, paccToAHHe JO KOTOpOH TpeOyerca H3MEpHTb, H BOSBpa- 
wjaeTcA OOpaTHo K JambHOMepy. IIpHemubili O6beKTHB 8 BMecTe c oKysapom 12 
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jpasyeT SpHTeNbHYIO TpyOy, Yepes KOTOPyio B BHJe CBeTALIelicA TOUKH Ha6wo0- 
eTCA yaJleHHbit OTpaxkateb. B xoje Jyyei sto TpyObl NOMemeH BTOpOl HH- 
pcbepeHUMOHHBI MOAyATOp (c 3sepKanamu 9, /0 u 11), Takum OOpa3oM, TO 
Kyc OObeKTHBA 8 COBIajaeT C OTParxKalouluMu NoBepxHocTsaMH 9 u 10. 3epKanom 
| CIYKUT TakKe Mbe30KBapleBad MlacTHHKa, KOTOPy!O MO2KHO IIPHBOJUTb 
KOeOaHHA C TOIO Ke YacTOTOH, uTO HM sepKauo 4. 

Hanpaxkenne BbIcOKOM YacTOTE! OT reHepatopa /3, nuTatoulero KBapleBoe 
pkao 4, Nofaetcx, KpoMe Toro, Ha cbasoppamtaTrenb 14, C ero potopa cuu- 
eTCA HallpsxKeHHe TOM Ke YacTOTHI, 
3a KOTOPOrO MOKET H3MECHATHCA B Ipe- 
max oT 0 fo 360° 6e3 H3MeHeHHA aM- 
MTYKbl. OTO HallpAKeHHe YcuUBaeT- 

HaCTpOeHHbIM ycusuTenem 15 uw m0- 
eTcA Ha libe3oKBapleBoe 3epKauo 10. 
IH KONeOaHHAX 3epKana 10 npospay- 
CTb IIpHeMHOrO HHTepdepoMetpa 43- 
HACTCA C BbICOKOM YacTOTOH, COBMa- 
olleH C YacTOTOH MO,YyAWHMU cBeTa, 
CblIaeMOro MepearouluM HHTepPepo- 
TpOM, lipHyem (basa mepMosuyecko- 

H3MeHCHHA pospayHoOcTH OTHOCH- 
IbHO (a3sbl MOyIAWHH MpHxoys- 
srO CBeTOBOrO MydKa MOMKeT H3MeHATHCH B Mpeemax NOMHOrO MepHoga. 
-SlpkocTb wu300paxKeHHA yaleHHOrO OTpaxkatTeA, HaOmOAaemMoro yepes 
MEMHBIM HHTepsepoMetp, H3MCHACTCA B 3aBHCHMOCTH OT (basbl HallpAxKeHuA 
Taroulero KBaplleBoe 3epKJIO IIpHeMHOTO UHTepdepometpa, HM BpallleHvem po- 
pa cbasoBpallaTesA MOXKHO MOOUTHCA NOracaHuA CBeTAMLelicA TOUKH. 

Vismepenne paccTOAHHA JO yaseHHOrO OTpakarTelA IpOUsBOAUTCA cueMy10- 
iM OOpasom. IIpexye Bcero YacTb CBETOBOrO Ty4Ka Ha BbIXOJe U3 OODEKTHBA 
pasy HallpaBIAeTCA pH NOMOMIM IpHsmpl /6 B UpvemMubI OObeKTHB. Jlocryn 
IPHEMHbIM HHTepdepoMeTp CBeTY OT yaJIeEHHOrO OTpaxkaTeA Ip 3TOM 3aKpbI- 
etca. Bpatlad pyKoATKy (aso0BpalllaTeA, ycTaHaBJIMBaloT ee B TaKOe MOVIO- 
He, IIpH KOTOPOM HHTCHCHBHOCTb CBETA, MOMaarolero B rvia3 HaOOLaTesA, 
HoOperaeT MUHUMAJIbHOe 3HAYeHHe, HU IIPOHSBOAAT OTCUeT Y, 10 MUMOy (cha30 
allaTesia. S3aTeM 3aKpbIBaeTCA MWydOK, ym uepes npusmy 16, u OTKpHI- 
eTCA JOcTyM Ha OObEKTHB MpHeMHOrO MOfysATOpa cBeTy OT yAaseHHOrO OT- 
mwKaTela. PykosTKa cbas0BpallaTesA MOBOpayMBaeTCA BHOBb JO NoracaHus 
eTAMCHCA TOUKH, H MpOM3BOAUTCA OTCYeT ©, 10 MHMOy. 

Torga paccroauuve L fo yfaneHHoro OTpaxkatTeA MOKeT ObITb OMpeseseHo 

ypaBHeHua 


U “Po Or 
L= a (N+ Pa"), 
> YV — CKOpOCTb cBeTa B BO3fyxe, f — YacTOTa MO,ysaAuH cBeta, N—umeu0e 
CO, ; H 9, — OTCYETHI NO WHMOy (asoBpallaTeA, BbIPAKeHHbIe B rpasycax. 
3necb v u f H3BECTHbI C BbICOKOM TOUHOCTHIO, HO AIA onpesenenHA unca N 
Mepaemoe paccTOAHHe HeOOXOMHMO Ilpef[BapHTeIbHO 3HaTb C TOUHOCTHIO 
v/2f. Bupowem, ecw 06a sepKala Kaxkoro uHTepdepomeTpa BbINOMHUTb 
sMJle KBapIeBbIX. WWaCTHHOK, HMCIOMAX CHJIbHO pasM4alolveca COOCTBeHHBIC 
eTOTLI KONeO6aHHH, TO TOUHOCTb, C KOTOPOHM OKHO ObITh NpeABapUTesbHO 
3ecTHO paccrosHHe L, MOxeT ObITb CHW2KeHA JO TOUHOCTH, OOecnewMBaemMot 
IbHOMepHOH ceTKOH MomeBoro OMHOKIA. 
TIpaxtuuecku oKasaocb Oouee yAOOHBIM.M TOUHbIM BeCTH H3MepeHHA, He 
SMBaACb NoracaHWA cBeTAlelcA TOUKH, a NpousBoqA cTpoOocKkonMuecKkoe 
SMONeHHe HHTepepeHIMOHHOH KapTHHbI B IpHeMHOM MOflysIATOpe. OTCUETHI 
3bI B 9TOM Cuy4ae earoTrcA Mp TeX NOJOKEHUAX PYKOATKH (pasoBpalaTetsA, 
ria UCKpUBeHHe HHTepPpepeHIMOHHbIX MONOC OMMHAKOBO Kak IPH OCBeLLeHH 
OTHHEI Yepes upusmy /6, Tak HM pH HaOOAeHUM B cBeTe, ,NpouleiuemM H3- 
yAeMOe paccTOAHHe. a Mrs 
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[locrpoeHuprt Hamu mpHOop (cM. pxc. 2), Obl. HCMbITaH B an 
suax B 1936 r. MurepdepenuMonnnre MoAyATOpEI padoTaM Ha YacToTe 1,5 Mr 
. ‘\ 


Puc. 2 


I[pvemublit HW Nepeyaromlui OOLeKTHBbI HMesM AHamMeTp 80 MM. McTrouHHKoM cBeT 
ciyKHNa BONLppaMoBad JlaMMa HakaJIHBaHUA MOI(HOCTHIO B 4 BT. IluTaHy 
OCYINECTBIAIOCb OT AKKYMYJIATOPHBIX OaTapeli. OTpaxkatenb Opin coOpaH 4 
16 BOsBpaTHO-OTpaxalollux MpH3M co croponolt B 80 mM. Ha _ paccTosHE 
3,5 KM OWHOKa M3MepeHu cocTraBiana 2—3 M. 

B mocieqnue rofbr npHOop Opi ycoBepmieHcTBoBaH IO. B. [lonopnm, 3a 
MCHMBIUMM TIpHeMHbIM MNTepdepomMerp (boTroyMHoxuTenem. B stom cay4a 
Ip YacToTe MOJyIALHH cBeTa 5 Mri, AMaMerTpe Nepearoujero OOBeKTHBa 250 MN 
MaMeTpe NpwemMuoro OObeKTUBa 150 MM, UCTOUHNKE CBeTA B BUe PTYTHOH aMm 
CBePXBBICOKOTO AaBJIEHHA MOWHOCThIO 60 BT yanocb U38MepaTb paccToAHHA JI 
17 KM c NlorpemHoctHIo + 8,5 cM, T. €. C OTHOCHTeEIbHOM OMHOKON Jo 1 : 200 00 
OT U3MepsHemMoro paccTOAHHA. 


Tloctynuno 


27 I 1956 
UHMTHPOBAHHAA JIMTEPATYPA 


‘E. Bergstrand, Ark. f. Matem., Astron. och Fysik, 29-A, No. 30 (1948 
*W. Hansen, Electronics, No. 7, July, 76 (1948). | 
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Toraaye Akagemuu nayr CCCP 
1956. Tom 108, Ni 3 


TEXHHTECKAA ®H3HKA 
# 


C. B. PATHEP u B. B. JIABPEHTbEB 


MOKA3ATEJIBCTBO CYLMECTBOBAHHA TPEHHA MOKOA PESHHBbI 
bE3 CMA3KH 


(ITpedcrasrzexo axademuxom IT. A, Pe6undepom 81 X 1955) 


BplcoKas SaCTHYHOCTh PeSHHbI, KaK ee ciemudHyecKoe CBOLCTBO, BbISIBAeT 
<ak IpaKTH4ecKMH, TaK HM TeOpeTHYeCKUH HHTepec B CBA3H Cc Mpobemol Tpe- 
iia pesHubl. []pakruyecku acieKT STO MpoOwemMbI OVeBH eH: Oarofaps BBI- 
SOKOSMACTHAHOCTH PeSHHbI OHA (B OTMMUHE OT OOBIUHBIX TBEPALIX Tes) WIMpOKO 
IPHMeCHHeTCA B-YCJIOBHAX TpeHHA Oe3 CMa3KH. 

Teopetuueckad Ke CTOPOHa IIpoOOeMbl CBA3aHa C HaHYMeM 3HAUHTeIbHOM 
‘BOOOMbI TeMJOBOrO TepeMeleHHA OBOMbHO OosIbINMX YacTH (cerMeHTOB), 
S3bICOKOSIACTHYECKOTO MatTepHasia. OTO OTpaxaetcH B Uuyee IIlanamaxa (+) 
) TOM, ¥YTO «YCOBHA COMPHKOCHOBeCHHA Pe3HHbI WH NOKNayKH MOOOHbI TeM, 
<OTOPbIe CYULECTBYIOT MEX AY COCeELHHMH CJIOAMM MOJIeKYJI B JaMMHapHOM M0- 
[OKe BASKOM MKHAKOCTH BbICOKOTO MOJIEKYJAPHOFO Beca» HW YTO «TPeHHe pe3HHbI 
SCTb JHHAMMYeCKHH Mpolecc, OCHOBaHHBIM Ha MCXaHH3Me akTUBallMu». Ha OcHo- 
3e ObITOB [lamamax ycTaHOBMs ciledyroulee NpHOMMKeHHOe COOTHOMIeHHE 


E> ar 


Page rR: (1) 


ye V —ckopocTb JByxKeHHA OOpa3siia pesHHbl; F — TAHyWlad cua (paBHaa 
sale TpeHua); A wu « —xKouHcTaHTH; RT —9Heprua TeIOBOrO BYXKeHHA; 
F —9uHeprua akTuBpanuu (15—20 kKam/mMomb) Lanamax oTMeuaeT, 4TO «Kora 
MIBITHHIC JAHHbIe OMMCHIBAIOTCA ypaBHeHHem Tua (1), TO Ipe_nomaraetca, YTO 
SIEMCHTAapHad YacTHWa MpHHUMarollad ydacTHe B Iipomecce, 3akJNOUeHAa B II0- 
TeHUMaIbHOH AMe, H3 KOTOPOM OHA BpeMA OT BPeMeHH OCBOOO*KaeTcA U Nepexo- 
MHT B COCeqHHe AMBI OslarOjlapA TeMJOBbIM CTOJIKHOBCHHAM, HW YTO TO] BIMAHHEM 
BHeIIHerO YCHJIMA 39TH IpbOKKA MepecTawoT MpOHCXOAUTb SecllopsAAOUHO HW Ha- 
MpaBAoTcA TAKUM OOpa3s0M, UTOObI YMCHbIUMTb ycusMe». ; 

OTH IpefcTaBIeHHA OOMLEMPHHATH! B CPUsHYeCKOH MH XMMMYCCKOH KHHETHKE. 
Ho copmysa (1) He TOUHO UX BbIpaKaeT, MOCKOMbKY OHA YUHTbIBAeT MPOLecchl 
nepexofla uacrull (Yepes Capbep) JHU B HalpaBJeHuA TaHTeHUMabHOu cust! FP. 
Mexjly TeM, H3BecTHa (7) OCHOBaHHad Ha STHX Ke MpefcTaBMeHHAX AOCTATOYHO 
TOUHAA (OpMya, YIHTHIBalOllad Mepexoy WacTHI, Kak B HalpaBJIeHHH BHeLINeH 
cunt F, Tak H B MpOTMBOMOOKHOM HallpaBJleHHu: 


) V = Be-EIR? gh 2 (2) 
— ®Mopmysa (2) npaxtuyecku copnayaer c (1) npu Oompmmux 3Hauenua F (uu V). 
Ho oa cyulecTBeHHO OTIHYaeTCH pH Mabix F (usu V), upuyem V mpo- 
HOpuMoHaibHo F cormacHo (2). 

Tloqo6upie paccyxxenua mpuBenu (*) kK yrBep2KeHuIO, ITO TOMDKO pH F=O0 
CKOPOCTb CKOJIbKCHHA Pe3HHbI paBHa Hyv0, YTO Ip CyxXOM TpeHHM pe3HHbl 
(B OTMHUHe OT TBEPALIX Te) KOSppPUUMeHT TpeHHA MOKOA paBeH HyVJIIO, a CJe- 
JOBATeIbHO, Macca pesHHbI Bcerfa ABuxerca. Ilosromy mpescTaBsAeT 
HPUHUANMANbHBIH MHTepec NOCTAHOBKAa IIPpAMBIX OTIBITOB ]\JIst BEIACHEHHA BOTPO- 
ca O TOM, MOKeT JH OCTAHOBHTbCH pesHHa TOR WeMcTBHeM CHJIbl TPeHHA. 
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OnucauHwhe ONNTOB 


IIpu momo MaATNHKOBOrO TpHOoMeTpa (4) HaMHM MpoOBeeHbI ONBITHI JIA 
IpOBepKH HaJIMYHA TpeHHA MOKOA Pe3SHHEI. ; 

Camonucen, upu6opa (cm. puc. 1) paOoraer no HOBOM cxeMe, NOSBOuIAIOMeH 
B KOOpsuHaTax F —.x pervcTpHpOBaTb NYTb x, MpokAenHEI OOpasiomM nos 
BJIMAHWeM cCHIbl TATH F (cM. 
PUC. 2). 

Yuactok OA orpeyaeT moctTe- 
IICHHOMY YBeJIHYCHHIO CHJIbI TATH; 
IIpH 3TOM, MOBHHMOMY, COXpa- 
HAeTCA MOKOH. B oOmacTH TOUKH 
A HauHaetca JBYoKeHHe OOpasila, 
IIpHueM CHa TATH MOcTeleHHO 
yBelMunBaeTca NO TOUKH Bb, CcoorT- 
BeTCTBYIOWeH CHIe KMHETHYeECKOLO 
Tpenun Fy (V=100  MM/mun). 
B rouxe B Obi BbIKJIOUeH MOTOP, 
cosarolluii MepeMellleHve HH2KHe- 
ro 61l0Ka, H MaATHHK MOBHC B BO3- 


Puc. 1. Cxema maaTHHKOBOrO TpHOometpa. J — myxe, ypaBHOBeleHHbI CHAOu 
o6pa3el, pesHHbl; 2 — TBepfad mo_KnatKa 3 — TpeHUA. Ha yuactke BB mpouc- 
rpy3 N, co3faiomjui HOpMambHOe JaBmeHHe; 4 — 


OapaOaH ya 3anuc 3aBHcuMocTH cus Tarn (no XOAMT MOCTeNeHHOe NaseHve Ma- 
BepTHKaJIH) OT IyTH OOpa3sya x (mo ropH30HTamM); ATHHKAa, OTBeUaIOULee YMeHBbILLe- 
5 — MasiTHHK C rpy30M; 6 — mocTynaTembHO Mepe- HHIO CHJIbI TPCHHA (CONpOBO*Kae- 
MeWarouyHiica WITOK, MpHCOCKMHeHHBIM K MOTOPY; soe YMeHbIeHHeM CKOpOcTH Te- 
7 —mepo camonucia 

pememjeHua OOpasua). II]pu stom 
jleBbil KOHEM HaTAHYTOH HHTH MoqHMMaeTcA, TaK Kak OOpasel, MpooumKaer 
qBuratTeca Bebo. B Touxe B oOpasely caMONPOHW3BOJIbHO OCTAHOBHJICA, OPAHHa- 
Ta sTOH TOUKM OTBeYaeT F° — KHHeETHYeCKOMY TPCHHIO NlOKOA, T. €. 3HadeHHIO Fy 
npu V0. Mp Bugum, uro F°=40. 
_ TlpopepuM, cnpapeqiuB JIM Hall BEIBO. 
BxkJNOUKB MOTOP, ONATb (KaK H Ha yuacTKe 
OA) HaOsoaeM pocT CHJIbI TATH Ha y4acT- 
Ke BI. — 6e3 BHAMMOTO JBHKeHHA OOpa3- 
wa. Ha yuacrke PZT (kak u AB) —cuo- 
‘Ba [ipwxKeHve OOpasia. Bpiks0UHB B TOU- 
‘Ke J[ MOTOp, MbI Ha yuacTKe JIE (kak u 
Ha yuactke 5B) naOmroqaem mocTemenHoe 
majleHMe KHHeETHYeCKOrO TpeHHA, conmpo- 
BOK MaeMoe J[BM2KeHHeM OOpasia. Ho tTe- 
Tlepb Mbl He Jasv OOpa3sly caMonpou3sBoub- 
HO OCTaHOBMTECA (Kak 9TO paHee MIpoH- 
30lmI0 B TOUKe B), a B TOUKe E BKmoUNIN I 
MOTOP, NOKa Cilia TATH eile He ylata MO pyc, 2, Konus sanncu 3aBMcHMocTH 
F° (rouxa B). Tlostomy yyacrox E 3K, coor- cusibl Tara F or nya x 
BETCTBYIOWNMH JBHXKCHHIO, OKa3asicd He 
moxomw Ha yyacTok BI (a cKopee noxowx Ha yuacTtoK [J[), u6o u3 TOUKH 
B oOpasei nepemen kK (Bwxenut0 (/J]), nub MOcTeneHHO NpeosoneB OGnacTS 
nokox (BI). Haupotus, mocne samejiaromeroca ABuxKeHUA B OOnacTH JIE 
oOpasel, Haval ycKopsaTbea B TouKe E (Korfja MOTOp Onl CHOBa BKJIIOUCH) H 
MpoqowKal [BuraTeca B OOnactu EDK. 

B touxe E’ — To xe 3HaveHve TAHYIMeH CHIBI, UTO UB E; omnaKO Ha yuacTKe 
E’T Mpl HaOmoqaeM NpMHUMNMaIbHO MAO xo, KpuBo F(x), vem EK, 160 
B MOCIEHEM CTydae NpOMOMKaNOch ABUXKeHHe, a B MepBoM Opi noKOH. Mnave 
OOLACHHTS pasMmune (popmel ysacrKos E’T u E PK neposMoxKHo, Tak Kak, eciIv 
Obl B MepBOM cayuae He MpousoUWIa NOMMAA OcTaHOBKa, TO He Mora OBI OOHA 
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*KUTbCA WH 3ABMCHMOCTb CHJIbI TPEHHA OT MpOJOMKUTEMbHOCTH JaHHOW OcTaHOB- 
. J\pyrumMu caopamu, ecm Obl 9Ta OCTaHOBKa Oblla TOMbKO Kaxkymelica 
COOTBETCTBOBANAa Obl [BHXKCHHIO CTOJb ME(WICHHOMY, 4TO OHO ycKOME3aN0 SEI 
HaOJMOeHMA, KaK yTBepxaercd B crate (8), 3aBHCMMOCTb CHIBI 
CHUA OT NPOOJKUTEIbHOCTH STOH KaKyulelca OCTAHOBKH He MOrvia ObI UMeTb 
cTa. Cieqopatebuo, ysacrok BE’ crporo septukanen. Hecomuenua u Bep- 
KaJIbHOCTb yuacTKa /]M’, lockouibky B TOUKaX JJ MH Motop Opi OcTaHoBseH, 
3 TOUKAaX M u JT cHopa nyten, ipwuem B TouKe /7 oOpasel, caMompousBobHO 
TaHOBMJICA (MH MOSTOMY KpHBad Mocse BKOUeHHA MOTOpa I1OlWJIa TO BepTH- 
IM), a B TOUKe M oOpasern ABUracA H WHI YCKOpHJICA NO BIMAHHeM JO- 
BOUHOH CHJIbI TAH. 
Ilocne toro Kak B TouKe JT mpousomiia caMonpousBobHad OcTaHOBKa, 
[ aH OOpasily cTosTb Tpoe cyToK. Mpi BUAMM, YTO KpuBas He chycTHuach 
M3, XOTH OOpasell HaXOMMJICA NOX TAHyMMeH Harpy3KOH BUCAINerO MaATHUKa. 
JHOUHB WHHAMOMeTp Yepes Tpoe CyTOK, MbI OOHAPYyXHJIH pOcT CHJIbI TPeHuA 
) TOUKH P) w nocrexyroulMl cna mpu mepexoje kK JBHxKeHMIO B OOnacTH PC. 
OT clay| OObACHAeTCH TEM, UTO IPH AJIMTebHOM BPeMeHH KOHTAKTAa CTAaTHYeCKOe 
eHve Foy caso Oombule, YEM TpeHHe ABMKeHHA Fy c 3aaHHOl CKOpOcTbIO. 


Pe3ya@bTaTu HCCNIEROBAHH SA 


M3 onvcaHHbIxX ONbITOB BbITeKaeT CX€MA COOTHOLICHHA CH TpeHuA, mpez- 
IBJIGHHaA Ha pc. 3. Ero papas YacTb OTpaxkaeT OGOmen3sBecTHbIA (akT 
cTa KHHETHYECKOrO TpeHHA Cc yBeHueHHeM cKOpocTH. Ho HuxKHAA rpaHuua 
He paBHa HyJO, YTO yKa3bIBaeT Ha 
me OCT SKCTpanoJIAWHu (pop- BEER a 13 eae 
Jbl Tuna (2) kK V = 0(8). F° orBewaet 
funatam sp Touxax B,; B’, LH, II’ 
ic. 3). B touxax B un. IT ormeyaetca 
ma TpeHuA upH t= 0. Oror daxr 
eJlcCTaBIAeTCA Ha NepBbI B3rIAq He- 
AJIbHbIM. HO oONMcaHHad MeTOJHKa 
3BOJIHET CelaTb TOUHOe H3IMepeHHe Gpema HenooburkHoeo =O Ckopocine 
koumakina t Wu xenua V 
cueT TOrO, 4YTO 3Ta TOUKA ABJIAeTCH 
eae ee EEE (Tava, Puc. 3. CoorHomieHHe TPeHHA JBHXKeHHA H 
orO TpeHHA pH t—>0 UKHHETHYeCKO- DO 1 no depuyne'@); 2 no Gone 
TpeHua ipHV-—>0), upHyem ona pea- mye (2) 
3yeTCA 3a CUeT Tepexoja OAHOTO BH- 4 
TpeHuaA (KMHeTHYeCKOrO) B Apyro (craTuyeckuii). Jlepaa uacTb rpaduKa 
<ASbIBaeT, UYTO CTATHYECKOe TPeHHe Pe3HHbI pacTeT c yBeIHYeHHeM Tpofou- 
TEIbHOCTH KOHTaKTa. Ero HawxKHAA rpaHHya (¢—0) copnagaet c F°, u6o 
< TOJIbKO [BHKyUleecA TEMO OCTAHOBHTCA, 3AKOHYNTCA (hasa KMHeETHYeCKOrO 
HHA WM HauHerca (pasa cTaTuyecKorO TPeHHA, MpHueM yBeNHYeHHe JIN- 
[bHOCTH “KOHTAKTA IIPHBOAMT K YBeJHYeHHIO MOWaqu (akTMyecKkoro compH- 
-HOBEHHA Pe3HHbI C NOAKMaIKOH, B pesysbTaTe Yero TpeHue yBemMyMBaeTca*, 
Tlocxonmpky F(t)>F°0, TO Helb3H cCOrlacHTbcA  c yTBep?keHHeM 
roM, uro (°) pe3HHa xXapaKTepH3yeTcA OTCYTCTBHeM CTaTHYeCKOrO TpeHUaA, 
yyla cleqyeT, uTO HeTpeOyeTcH HUKaKOM CHJIbI, YTOObI CABHHYTb pe3HHy c 
ra. 
Tenepb BcTaeT BOMpoc, KaKOB JOJDKeH ObITh BUA (hopMys1bI WIA KHHeTHYe- 
1rO TpeHUA, CCIM, CasHpyacb Ha pesymprarax [[anamaxa (*), NONOHHTebHO 
CTh POJIb HOPMAJbHOM Harpy3KH uM wepoxoBatocTu. He BAaBasicb 3ecb B 
aJIbHOe paccMOTpeHHe BolIpoca, yKaxkeM MpHMenumylo Aaa V>O mpnosn- 


HHy!IO (OpMyJly: 


* TIpHHUMMvabHO Takoe ABseHHe HMeeT MeCTO BCera,; IpakTHYCCKH OHO YacTO MOET 
b HecylecTBeHHbIM (°,°), 
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: 
: 
: 


rye BenmuunHa E  3aBHCHT OT TOBHXKHOCTH CefMCHTOB Hi MoJIeKy IAPHOTO Bs aH 
MOeliCTBUA pe3HHbI C NOAKNaqkOH, a BeJMUMHA F° cpasana C Harpy3kOH U Ile 
POXOBaTOCTHIO, MpeoomeHHe KOTOPOM KOMMeHCHpyeT YacTb TAHYIIeM CHIBI J 
(7). JImmp us6pitoK ee F —_F° co3yaeT BwKeHue; nosTomy mpu V-0 F-+F . 
—=p9N, rye kostbbunvent Tpenusd Moko p°=A0. Tak, (A TpeHHA M0 CTA BYJIK 
Hu3aTa cTaHapTHOH cMecH Ha ocHoBe CKH-2 
(puc. 4) MpHvBefqeHa 3anvcb, MouJydeHHa’ 
TIpH pasMMYHbIX HOpMaJIbHBIX Harpy3kax (0 
1 yo 10 xI'/cm?). OOpa6oTKka 9THX MaHHbN 
noka3pipaeT, uTO Fo = p°N, rae p°= 0,50 
Vis pucyuka 9TO He OUBHAHO, TaK Kak K 3Ha 
YeHHIO OPJMHATHI, BAAMMOM Ha rpadpukax, Ha 
JO J0OaBMTb NOcCTOAHHY!O BeIMUMHY, PaBHyk 
rpy3y (100 I), cosqaroujemMy MpHHyAUTeTbHO 
BpalleHve 3arvcpiBaroulero Oapabana (B py 
TOM BapHaHTe MpvOopa, HecyllecTBeHHO OT 
JIMYaIOUleMCH OT CXeMbI, H3800paxKeHHOM Hi 


V = Ce-EIRT sh 


Puc. 4. 3anucb F—x mpu pa3anu- pyc 1) 
T/cem?): R : 
1-10; 2-85: ie eg eo Uro KacaeTcad TpeHua B O0Kax (HM B py 
5,0; 6—3,9; /—2,2, 6—} THX WaCTAX Hallero 1pHOopa), TO OHO IIPHBG 


QUT K NompaBouwHoMy Kosddpuuuenty 0,9. On 
yuTeHO IIpH YpayyHpoBkKe BepTHKaNbHOM WIKatbI OapaOaHa, HW 3HaueHH 
p° = (0,55 yxe aHO B UMCTOM BuHze. 

Vrak, pW CKOJIbKeHHH pe3HHbl NO NOMMpOBaHHOM MoBepXHocT 
TBepALIX Te He paBHO Hysio HH F° — KHHeTMYeCKOe TpeHHe NOKOA (CHU 
TpeHHA JBHXKeHHA TIpM oOcTaHoBKe), HH Fe, — cTaTHyecKoe TpeHHe (cHua 
HeOOXOAUMaHd, YTOOLI MpeosoueTh NOKOM), Mpuyem F., >F°. ITO yKaspiBae 
Ha owHMd6ouHocth padot (%,9). . . 


Bpipaxkaem rayOokyio OnarogapHoctp B. B. Jleparuny 3a Oompmoe BHH 
MaHve K 9TOH. paoore. : 


: 
Ilocrynuao : 
17 11 1955 
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| XHMH fl 


# 


Unen-koppecnonnent AH CCCP K. A. AHJ,PHAHOB, C. A. FOJIYBLLOB, 
H. B. TPO®HMOBA, A. C. JEHHCOBA u P. A. TYPELLKAS 


-O POJIH MEW B PEAKILHH MEXKILY XJIOPHCTbIM STHJIOM 
MW KPEMHHEM 


7 


B JuTepaType ONMcaH pA cMOcOOOB MpHroTOBMeHHA KpeMHe-Me{HBIX KOH- 
KTHBIX Macc JIA CHHTe3a METHJI- HM (eHHIXIOpCHNaHOB. YkKa3blBaslocb, 4TO 
ITHMaJIbHOe KOJIMYeCTBO MejH cocTaBsset oT 10 yo 20% uA peakIIHH Cc xs0- 
[CTbIM MeTHJIOM (1) H OKONO 50% Aud peaKUHH Cc XJOpHcTHIM GeH30vI0m (2), 
HaKO CHCTeMaTHY¥eCKUX HCCJeAOBAHHH BIWAHHA cOepxKaHuA MefM Ha Ka- 
JIMTHYCCKYIO AKTHBHOCTb KPeCMHe-MeHBIX KOHTAKTHBIX Macc He MpOBosusocn. 
_ Mobi usy4amM sTOT BONpoc Ha IpuMepe peak KpeMHe-MefHOrO cllaBa 
XJIOPHCTBIM STHJIOM. 

JIutepaTypuble JaHHble 10 CHHTe3SY STHIXJOpCHaHOB BeCbMa OrpaHHeHbl. 

) T. Mameganues c corp. (*) npoBoqua peakiwio Mex,y climaBom (beppocu- 
mua (80%) c mMegbro (29%) u xnopHcTpm™m sTuI0M. Ilo fanHpm Poxora (4), 
)H B3aMMOJeUCTBHH Me*KLY XJIOPHCTLIM STHJIOM HM KpeMHe-MeHOH Maccoit 
ypasyeTca CMecb, cOfepxKailaa 26% usTHIUXNOpcunana u 27% ZTHATpH- 
jopcHlaHa, HM OCHOBHOH MpOykT peakWHH YeTHIPeXXJIOpHCTHI KpPeMHUL. 
_B ocwopy Haile padorpl Opiia NouoxKeHa paspaOoTaHHad Hamu B 1952 r. 
sTOJUKa CHHTe3a, Jalolllad BOSMOXKHOCTh H30eKAaTb OOPas0BaHHA YeTHIPeXXJIO- 
icTOrO KpeMHHA HW HallpaBUTb peaKUMIO B OCHOBHOM B CTOpOHy OOpas0BaHHA 
ISTHJIUXOpcHsaHa. 
_B peaktop 3arpyxaetca 150 r u3MebueHHOrO CIaBa, KOTOpPbI THLATeIbHO 
ICYIUMBaeTCA B TOKE a30Ta, MOcse “ero Yepes cHMAaB MpONycKaeTcaA TOK XJIO- 
acToro 3sTusa. IIpoqyKTbl peaKWHH (CMeCb STHIXJOPCHNAaHOB HW M36pITKa He- 
DOpearHpoBaBuleroO XJIOPpHCTOrO STHa) KOHJeCHCHpyIoTcA, Mpoxoa uepes 
APHKOBLIN XOJOMJIbHUK, HW cOOMpaioTca B MpHemuuKe. Iloce 4-gacoBoro 
JOIYCKaHHA XJIOPHCTOrO 9THMIa CHHTe3 IpeKpawlaetca (pH STOM craB ele 
IHOCTbIO COXpaHAeT CBOIO AKTHBHOCT), IpOAyKTbl peaKUMH CJIMBAaIOTCA H 
yIBepraroTcA pPeKTHPHKALMH Ha KOJOHKe JMaMetTpom 12 MM apdeKTHBHOCTHIO 
3 TeEOpeTHYeCKHX TapeJOK. 

Tipu pextudpukaunn pplfensotcs: 1) ppakuua, Kunsimat px 73—76°, 
lepKalllad B OCHOBHOM 3THIAUxIOpcHaH C;H;SiHCl; 2) Ppakunsa, kunamaa 
yf 97—100° u MpexcTaBasioulan co6ol cmech 70—90% stTusTpuxsopcumaHna 
H,SiCls u 10—30% yuoTHixmopcumana (C2H;)eSiHCl. Cocras bpakuuu pac- 
MTbIBAJICA B COOTBCTCTBHUM C pe3YJIbTaTaMH aHaJIM3a Ha COJepxKaHHe xwopa 
CBA3aHHOrO C KpeMHHeM aTOMa BOsopora; 3) dbpakuna, KuNAMad UpH 125— 
9°, B OCHOBHOM J{M9THIXNOpcuMaH (C2H;)2SiCle; 4) KyOoBbIi OcTaTOK (B Oc- 
)BHOM IIpOAYKTbI TuApoumusa). 

CocTaB IIpOMexKYTOUHBIX (pakUHi, OOwjee KOJIMYECTBO KOTOPHIX He IIpe- 
exomuo 20%, paccUHTHIBaJICA B COOTBETCTBHM C aHaJIH30M Ha cOsepKaHHe 
HUX xsopa. KatamuTuyecKkad AKTHBHOCTD CllaBa OWeHMBaIacb 10 COfep Kanto 
IpOAyKTax peakUM AMSTHAAUXNOpcHNana, OOpasoBaHHe KOTOPOTO MpOuCcXoMUT 
) HanOomee BHITOAHOM peakunu 2C2H;Cl ++ Si — (C:H;)2SiCl, u He cBa3aHo 
norepei opraHvyecKHX pafMKaJos. 
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B ra6. 1 mpuBefeHbl SKcHepHMeHTaJIbHble aHHbIC NO 3ABHCHMOCTH BbIXOfe 
HM cOCTaBa IpOAYKTOB peak OT COep%KaHHA Me{M B PARE MCIbITAHHEIX TC 
OMMcaHHOl MeTO{MKe OOpasllOB KpeMHEe-MeJHBIX CII/aBOB. TlomyuenHuple pe: 
3YJIbTaTbI MOKA3bIBaloT, YTO C YMECHbINeCHHeM COfepKaHHA MeM B cmaBe 
ce 70 yo 5% cofepxKaHve WMSTHMAUXNOpCHaHa B CMe€CH 9STHIXJOPCHJAaHOE 
nmocTeneHHo BospactaeT Jo 45—50% (cm. puc. 1). 
Ta6nauna ft 


; 
Bauanne cojlepxKaHHA Me/IH Ha KaTaJIMTH¥UeCKyIO AKTHBHOCTbh KPe€MHC-MeCJIHbIX CHJaBOB 
; 


Tlomy4eHo cmecu CocraB CMeCH 9THIIXJOpCHMaHOB B "/y 
Conepx. STHIXJOPCHIAaHOB 
: 
NoNe Me B 7 
fe : . 
OMbITOB uae BreixKr!} ocynnu- 9THITpH- | AMITMA- AMS THI Ky OOBBIit 
B. Bec. % Ey cmlaBa B | x jopcumaH | XsopcHuiaHn | xopcunaH seine ocTaToK — 
aac 


| ll eee 
| 


1 710s 64 184 18 50 2 20 10 
2 50 174 294 38 25 4 23 10 = 
3 30 291 485 38 - 2a 9 24 10 

4 20 270 450 23 22 8 37 10 

i) 20 243 407 22 19 H) 44 10 
6 15 320 534 30 17 3D 38 108 
7 5) 215 309 30 20 8 ot 10 
8 by) 249 A14 22 15 6 46 11 @ 


* Peakiua MpekpaTHsacb uepes 2 vaca 20 mun. . 


PaccmaTpvBaA IIPHYMHbI YBeUMGeHHA KaTaJIUTHYeCKOW aKTHBHOCTH CIJlaBa 
TipH CHH*KeHHH COsepKaHHA B HEM MeJIM, MOXKHO ObIJIO TIpCANOJIOMUTS . uTO 
YBeJIMGeHHEe BHIXOJla AUSTHJI- 
AUXIOpcHilaHa CBA3aHO 


oO, 
to YMeHbINeHHeM WMHTCHCHBHO 
50 CTH BTOPHUHbIX IpOWeccos, 
IIpOTeKaloluxX Mpv cHHTese 
HallpHMep TepMMyecKOrO pa 
= cnaqa TUSTHIAUXIOpcHaHa. 
BR, C wWenbio MpOBepKH BUI 
ay AHHA pacnafla B yCJIOBHAX 
S 5, CHHTe3a Ha KONMUeCTBO 


cOcTaB MIpOyKTOB peakIlMy 
Mbl IIpOlycKaJIH wepes pe 
aKkTOp, 3arpyxKenupilt 80 Pr 
KpeMHe-MeJ{HOrO cmvlaBa, 
cMecb STHJIXJOPCHIaHoOB 
culeyroulero CcOcTaBa: 3TH 
20 70 60 %Cu Auxsopevian 23%, 9sTHI- 

TpuIxopcnaH 24%, WusTHA- 

Puc. 1. 3aBHcHMOcTb cogepxKania AUeTHAAUXMOpcHnana XNOpcHsaH 5%, uaTHAM- 
OT cofepxkaHHA MeqH B crisaBe xmopcwiaH 38%, KyOOBBI 

octaToK 10%. | 

[Ipotya sepes peakTop, cMecb KOHJeCHCHpOBasacb B WapHKOBOM XOJOJMJIb- 
HUKe, a Tas00OpasHble MpOAYKThI ‘ pasOKeHMA yNABIMBaNHch B TrasoMeTpe. 
YcuoBuA ONbITa (TeMMepaTypa, BpeMaA KOHTAaKTa CMECH STHIXIOPCHMAHOB CO 
CIlJIaBOM) COOTBETCTBOBAIM YCNOBMAM CHHTe3a MpogykTos. B Tab. 2 npuBe- 
eHbI PC3YMbTATHI OMbITOB, NPOBe/EHHbIX ¢C NpHMeHeHuem 20% u 5% KpeMHe- 
MeHOrO cllaBa, KaK CBexKerO, TaK H OTPaGoTaBUero. OF, 
IlonyyeHuble aHHble NoKaspiBaioT, YTO TepMuyecKH pacnaq MmposyKTOB 
peakIHM B YCJIOBHAX CHHTe3a NPOHCXOAUT B HeSHAaUUTebHOM creneHu. Ha6sio- 
MaeTcA He€KOTOPOe YMeHbIIeHHe COJepKaHUA 9THIAMXNOpcHana uM yBemMue= 
HMe COMepKaHuA STHITPUXOpcHana B CMecH -XJIOpHOB, cofsepxKanue KE 
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i Taomuma 2 


Pasyioxkenne cmMecu STHJIXJIOPCHJIAHOB Ha KPCMHe-MeJHbIX cmwaBax 
a 2 ee Eee EE eee Ee ee ee ee 


ye 44 yi aew RG 


Il 
oc, °), menu |Flpony meno Audsouenae . CocraB *xXHAKHX MposyKToB B % (iorepy Sea 
apiton | 2 CMa | CMecu xz10- 5 . 3 « = 04? pektudn- 
Be pugos, r = nf g a 5 BS a 5 aoe 3 % | Kanu w % 
BS 3 Buea & gepte 2 Weise eS 
2 | 2 & | #8 | fe*| a8 | as | SF 
& u NS D*K a *K ye i ao Se) 
1 20 * 126 ,4 GON Oona (Gn? iee22 26 in 39 8 3 
2 20% 106 ,3 D0 2,021 9% 01 46 cay) 5h 37 AD 8 
| 3 ayes 19 9,9, | 0,95 | 104,3| 49 PA 3 40 12 | menee 4 
4 9 ** 107,38 2,0 ted 14100,0)) 49 27 4 37 10 6 


: * Cpexui cmaB. 
M ** CniaB, pa6oTaBWIHit B TeueHHe 4 uac. 


M9THJIAUXJOpCHana MpakTHyeckH He H3MeHHeTcA. HeoOxXoAuMO OTMETHTH Tak Ke 
ee 3AMETHBIX KOJIMYECTB MpOAyYKTOB paciiafla, Kak TBepAbIx (65—6% 
T BeCa CMECH STHJIXJIOPCHJIaHOB), TaK WH Tas00OpasHbIX (KOMHYeCTBO NocseMHUX 
HaguTeJIbHO BbIIMe MpH MpOBeeHHH pa3zOxKeHHA Ha paOoTaBIeM clisape). 
‘asooOpasHble MpOJyKTbI pasiOKeHHA, MO JaHHbIM aHasM3a, cofep2xKaT 65— 
5% Bonopoja, 1O—20% stunena u yo 14% 9rTaHa. 

' Takum oOpa3soM, culeqyeT CUHTaTb, UTO BTOPHUHHIe Mpouecchl paciaya Mo- 
‘YT HIpaTb ONpeseueHHy!O pOJb B XOJe€ CHHTe3aA ITHMXIOPCHMAHOB (OCOOeHHO 
} KOHEYHOH cCTaqHH CHHTe3a), OMHAKO MMH HeJIb38A OOLACHHTb YBeJIMYeHHe Ka-. 
‘AIMTHYECKOH AKTHBHOCTH KPeCMHE-MEJIHbIX CIIIaBOB C YMeHbIMeHHeM CcOjep?Ka- 
IMA B HHX Meu. 

| BropoH mpuynHok sToro ABJIeEHHA MOTJIO ObITb yCHJIeHHe HHTeCHCHBHOCTH 
JOOOUHBIX PeaKIUH, CBASAHHBIX C pacajlOM XJIOpHCTOrO STHJIa H OOpasoBaHHeM 
JOJbIUETO KONHYeCTBA Fras000pa3HbIX MPpOAYKTOB pH YBeIMYeHHH COsepxaHHA 
ACM B ciiiaBe. C Wesbio BbINCHeEHHA ZTOTO BOMpoOca ObIJIH MpOBeeHbI OTbITHI 
» KOJIHYCCTBCHHBIM YJIaBJIMBaHHeM Ta3000pa3HbIX MpOAyYKTOB peaKUHH Mp 
IPOBeeCHHH CHHTe3a ITHIXJOPCHAHOB B TeyeHHe | Vaca Ha ClwlaBax Cc COjepxKa- 
iwem Meu oT 5 fo 50% (Ta6a. 3). 

 IIpupeyenupie B Tadl. 3 pesyJIbTaTbl WOKAa3bIBaloT, YTO Mp BbICOKOM 
OJep2KaHHH MeJH B ClilaBe HapsAy Cc YMeHbIeHHeM COfepKaHUA TMZTUIAUXIOp- 
sMylaHa WMeeT MecTO peskoe BO3pacTaHHe koOIMYecTBa OOpasyIolMxcA 
"a30B (8THIeH, BOfopoy). HaoOopot, AA aKTHBHbIX CMMaBOB C MaJIbIM 


: 


TaoOauna 3 


3IMAHHe COJepxKaHHA Me B KpeMHe-MeJHBIX CMaBaX Ha pasO%KeHMe_XNOpHCTOrO 9THVIAa 


2 ie CocTaB CMeCH 9THAXJOpCHaHOB iz) Cocrap rasa B % 

me | Ea. B% ‘ 

a (Ss) fol oO 

F - os is a8 3 BS ie. s Ny [Ny 
©) 8) £2) #2 | G2 | 22 | 28 | 82 | 2] cm | cu] m | ner 

me, | Se | Fe | BS ike ee PSs 4 3 

ra of jen m Ore FAO Fly MO e) 

et Ft 
Me! 504 55,31 42..).22-1 .6 |. 24) 9. [95h 54 |) 40.35} i411 ]4,68 
2 | 30}.64,9 | - 25 25 |. 4 36 40--,) 7,8} 69 8 23 — | 0,83 
e| 25] 48,8; 18 20 5 48 9 /8,3| 69 9 22 0,6 | 0,87 
Beale 0 | 59,4 | 20 12 6 02 140 |\2,4| 20 24 48 6 On 
5 | 100 (pasmoxeHHe Ha MejH) Oy Gallen die 34 ay |) alts 


* Cuyte3 B TeueHHe 1,5 uaca. 
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coylepxKaHveM Me . XapakTepeH BbICOKHH NpOWeHT AMSTHIAMXMOpPCHJana 
B CM€CH STHJIXJOPCHaHOB H OOpa3sOBaHve 3HAaYHTebHO MCHBINMX KOJIMYCCTB 
rasa. BecbMa WHTepeCHO OTMeTHTb, YTO OTHOMEHMe Ucsa MOE XMOPHCTONO 
gTuma, Mowequero Ha OOpasoBpanne sTHsIeHa M aTaHa (My), K YMCy Moen 
XJIOpHcTOrO sTHa, Nowlequero wa OOpas0BaHve AMSTHIAMXNOpCHana (Nz), 
IpHBeenHoe B MocseqHel rpade Ta6m. 3, BOSpacTaeT MpONOPpUMOHAMbHO CO 
Jlep2KaHul0 MeAM B CIaBe, YTO MOKeT CYXKUTb NoKasaTeseM NaleHHA Kaas 
THYeCKOH AKTHBHOCTH Maccbl. | 

Tlauupie onpita Ne 5 ra6. 3 noKa3blBaloT, YTO pH MpolycKaHuM XJIOPHCTO- 
rO 93TWWa Yepes MOPOMOK YMCTOH 9IeKTPOJHTMYeECKON MeH MpOAyKT pacia- 
jlaeTcH Ha 3THJICH, XJIOPUCTHI BOJOpOA, sTaH UM BOROpOH. . 

Ha ocHOBaHHM H3JIOXKCHHbIX 9KCIECPUMCHTAJIbHbIX JAHHbIX MOXKHO BbICKa3aTb 
culeyiouve coobpaxeHua O xOjfle peaKIMH MexKy XJOPUCTbIM STHJIOM H KPeCMHe= | 
MCJHbIMM CIWaBaMH ¢€ pa3JIHUHbIM cOsepxKaHveM MejL. ; 

Hapsafy c OcHOBHBIM HallpaBsleHHeM peakIHH ; 


Cu 
2C,HgCl-- Si > (CgH;)2Si1Clo, (1) 


NPHBOAAWIUM K o6pas0BaHHto HanHOoulee WEHHOFO IpOykTa — AMSTHJAUXJOp- 
cCHJIaHa, HMe€eT MECTO MOOOUHBIN Mpomecc KaTaJIMTHYeCKOLrO pasJIOMKeHHA XJIO- 
PHcTOTO STHJIa B IPHCyTCTBHH Meu: 


Cu . 


Ecau B cayuae UMCTOH MeN OOpas0BaBLIMcA XJIOPMCTHIM BOJOpOA B OCHOBHOM ~ 
BbIJJeHeETCA B CBOOOJHOM BHJe, TO pH peaKUHH C Kpe€MHe-MeJHBIM CIIIaBOM OH 


BCTyHaeT B peakUHH OOpa3s0BaHHA ITHJITpHxXMOpcusaHa 


7 


Cu . 
C,H, Cl. ++ 2HGI 4. Si > CoH,SiCls + He, (III) . 
STH AUXIOPCHJlaHa 


Cu 
2C. HCl +. 4HCL + Si 2C,H.SiHClas Hs (IV) 


Boijessomnlica mpw peakuuax (III) u (IV) Bogopoyx yacrH4uHO MoxerT ruy- 
PHpOBaTb STHNIeH c OOpasoBaHueM 9TaHa. Hannune peaxuui (II1)—(V) mo- 
*KeT OITh NOMTBEPKACHO, BO-epBbIX, H€SHAYHTEbHbIM KOJIMYECTBOM XJIOPH- 
cTOrO BOMOpOAa B ras00OpasHbIX NPOAYKTaX peaKUHH VM, BO-BTOPbIX, OOpa3soBa- 
HHeEM OOJIbLIMX KOJMYCCTB STHAMXOPCH aha UW STHATPUXOPCH ana B TeX OMbI- 
Tax, Pe KOMMYeCTBO OOpasyriolquxca Ta30B MaKCHMaJIbHO (onbiT Ne 1 Ta6a. 3). 

Taku¥M O6pa3so0M, Mbl CUHTAeM BOSMOXKHBIM MoaraTb, YTO Np BsavMOsel- 
CTBHH XJIOPMCTOrO STHIa C KPCMHe-MeQHbIM CIWaBOM Melb Hrpaer J{BOAKYIO | 
pOJlb: KaTaIM3MpyeT CHHTes AUITUMAUXMOpcHNaHa NO peakuNH (1) u, c Apyrod — 
CTOPOHBI, CHOCOOCTBYeT pa3s1O2%KeHHIO XJOPHCTOFO STHIeHAa Cc OOpa30BaHHeM 93TH- 
JeHa, BOMOpOfa, sTaHa HU STHJAUXMOpCHaHa H STHJITpUXNOpCHava NO peaklMaM 
(1I)—(IV), mpuuem c yBennuenveM cojep2KaHuA Me B cIiaBe yMeHbIIAaIOTCA 
W30npaTebHbIe CBOHCTBA CIlaBa B HallpaBleHuH peakiuu (I) m yBenuunBarorca 
B HallpaBmeHuu peakuun (I1)—(IV). 


Tloerynuno 
21 XI 1955 


HWUTHPOBAHHAA JIMTEPATYPA 


ss AmepukancKhe natextt NoNe 2380996 u 2380999, kn. 260—607 (1945). 2E.G.Rochow, 
V.F.Gilliam, J. Am. Chem., Soc., 67, 1772 (1945). *10.T.Mamenannes u Ip.; 
TO ‘jae 6, 365 (1950); 8, 153 (1952). 4*E. G. Rochow, J. Am. Chem. Soc., 
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Horsage Akagemun nayr CCCP 
1956. Tom 108, Ne 3 


XHMH fl 


a 


B. JI. BAMCEP u A, M. MOJIMKAPNOBA 


AJIKHJIHPOBAHHE ALWETHJIEHOM META-, OPTO- 
H MAPA-KPE3OJIOB 


(I]pedcrasaeno axademuxom A. B. Tonuuessim 12 XI 1955) 


” 


M-Kpeson (Tt. Kun. 199—200°) noyBeprasica aJIKHIMpOBaHMio alleTHIeHoM 
eakTOpe, B KOTOPbIi 3arpyXKaJIH BO Bcex onbiTax 20 r Kpesosa, 50 Ma MeTu- 
30rO CIMpTa, pasJIM4HbIe KOMMYecTBa KaTamH3aTopa HsPO4BFs u 1—2 r 
icH pTyTH. AlleTuseH H3 OaOHa polycKaJica CO cKOpocTbW oT | Jo 4 m/uac 
[pomorwenne oT 0,5 Wo 3 uac, pH pasHbIxX TemMepaTypax. [locme okoHYaHUA 
IKUMM TMOYYHHbIM aJIKHaT SKCTparMpOBasM CepHbIM SPHpoM, AeKaHTUpo- 
IM BepXHMM COM HM MpOMbIBaH ero AO HeliTpanbHOH peaKUHH. Odpup ortro- 
IH, H OCTaTOK MOjBepraJicd MeperoHKe C BOJAHbIM MapoOM, YTOO OTOrHAaTb He 
UeIUMH B peakIUHio M-Kpe3o/1. OcTaBlinlicad B KoN6e IpOAyKT pu OcTHIBAaHHH 
pe, H Mpa pacTHpaHuu Obl NOsyseH MOpomoK cBeTMOXRKeNTOrO wera, 
TBOPAIOUIMHcA B WeNOUH, CMMpTe, ropAyeM OeHs0se, YKCyCHOH KUcsOTe. 
AJIOTHYHO MIPpOBOAMHCb OMIT C O- H N-KpesoJIOM. BeIxofbl alKHJaTa Ob 
JIMYHBIMA B 3aBHCHMOCTH OT KOHICHTpallHH KaTasu3saTopa, TeMMepaTypbI 
IKILMH, CKOPOCTH IIpOlycKaHHA alleTHJIeHa HM TpOMOJKUTeIbHOCTH peakKUHH 
mra0n. 1). 

Bpixof auiKuslaTa B 3ABHCHMOCTH OT KOHILCHTpalluu KaTau3saTopa IpH npo- 
- PaBHbIX YCJIOBHAX MpHBefeH B Tab. 2. 

Kak BHHO v3 TaOn. 2, yBeMM4YeHHe KOHICHTpaluu KaTasHM3aTopa OT 1/5, 
1/,, He€3HA4MTeIbHO YBeJIMUMBaeT BbIXO aKusaTa (Ha 5%); yBemMyeHHe 
IWeHTpaluu yo 1/; yBemM4uHBaeT BbIXO Ha 25% UH, HaKOHeL, JambHeliuiee 
JIMYCHHe KaTaH3aTOpa YMeHbIaeT BbIXON aKMaTa. ONTHMaJIbHOH ABUIAeT- 
KOHIeHTpauua 1/, —Takaf Ke, KaK MH B aHaJOrMHyHOH peakUMH asKUU- 
HUA (peHOJa B CMMpTOBOM pacTBope (*), HM OTMMU4aOUladca OT ONTHMasbHOH 
CHTpalluu KaTasMsaTOpa pH asIKUJMpOBaHHN (beHOa B BOAHOM pacTBope, 
mon -"/, (*). 

m-Kpe30u1 alKHMpyeTca 3HAYHTEIbHO Jerue, YeEM (PeHON, YTO MOXKHO BHJCTh 
[| CPaBHeHHH 4 OMBITOB, IpOBeeHHbIX B OMHHAKOBbIX YCJIOBHAX KOHIeHTpa- 
[, TeEMMepaTypbl H Mp. (cM. Tad. 3). 

Buuanne TeMiepatTypbl Ha peaKkWHIo aIKHJIMpOBaHuA M-Kpe30Jla BAAHO H3 
qn. 4. 

ONTUMaNbHOH ABAAeTCA TemMepaTypa 25—30°, KoTOpad ycTaHaBJMBaeTcHA 
ponecce camoli peaxuun (6e3 nogorpesa u Ges oxnaxyenua). Ioppuuenne 
HepaTypbl BABOe MOUTH He H3MeHHeT BbIXOa aIKHJIaTa, CHM2KeEHNe TeMHe- 
ypbI 70 5—8° yMeHbiaeT BbIXO] Ha 20—30%. 

B peakiuAx allkKHJMpOBaHUa (peHoma Kak B BOAHOM (+), Tak H B CIMpTOBOM (?) 
TBOPe ONTHMAJIbHOM ABAeTCA TeMMepaTypa 65° sTO TakxKe NOTBepxyaeT, 
M-Kpe3oJl aslkusMpyerca slerue, ¥eM (eHOs. 

Bpixol| asiKHaTa B 3aBMCHMOCTH OT CKOPOCTH MIpOlycKaHusA alleTHJena TIpH , 
WHX PaBHbIX YCOBUAX IpHBeseH B TAO. 5. Kak BuHO U3 TaOJIMUbl, YBeuH- 
We CKOpOCTH MponyckaHua alerusena oT | Jo 4 u/dac yBeIMYHBaeT BbIXO] 


[AH, T. 108, Ne 3 ee 


Ta6OmauHuna 1 


AnkKusMpoBaHHe M-, O- HM M-Kpesoula 
oN ee 


Brixol B % 


NoNo KaramusatTop soe TIpos0mxuT.) Tonyaeno 
fate ba , T-pa B °C ie Sree aIKUJlaTa, Tr} Oo eae HO Kpesom 
M-Kpe30a 
4 20 59 —60 3 2 21 33 o 
2 20 5o—60 — as = aS a 
20 5o—60 = — = = 
i 20 25—30 2 2 13 30 53am 
5 20 25—40 3 2 ig 29 85 
6 10 55—60 3 2 a4 32 94 
a 10 20—30 3 2 Ze 34 98 
8 10 o—8 3 2 14 22 62" 8 
9 10 55—60 3 2 22 34 98s 
10 5) 55—60 3 2 16 25 72 
AlAh reat) 55—60 3 2 15 23 67 
12 10 do—60 3 1 43 44 58 
13 10 5o9—60 3 0,5 5,0 34 24 
14 10 55—60 3 3 22 23 98 
15 10 50—60 4 2 “it ol 49 
16 10 5o—60 2 2 16 37 12 
17 10 55—60 4 2 22, 26 98 
| 
o-K pe3ou (tT. ma. 34,5°) 
18 20 65—70 3 | 2 | 20 | 3f 89 
i) | 10 | 65—70 3 2 14 | 17 49 
n-Kpe3oa (tT. ma. 36°) 


20 | 20 | 65—70 | 


o py Besa eo ies aia ae 


Bolipoca, He pearupyeT JH Me€THJIOBbIN CHHpT C Kpe3sOJIOM B JlaHHBbIX YCJIOBHAX. Tak 


* OnpiTn NeNe 2 uv 3 NpoBOAuIHCh KaK KOHTpOJbHbIe 6e3 alleTHMeHa JIA ns Tn 


peakuHH He OOHapy2KeHO. IIpH avanoruuHol mpoBepKe c ApyrHMH oMbITaMH U3 pacTBOpa 


OTTOHAICA UHCTHIL Kpe€30J1. 


** B onpite Ne 9 BMecTo 2 Tr OKHCH pTyTH mpHOaBnau 1 r. 
*** Temmepatypa 25—30° ycTaHaBHBaslacb B Mpomecce camoii peaKIMH, Temmepatypa 
50—60° mpu noforpeBe Ha BOAAHOH OaHe, Temmeparypa 5—8° npn oxmaxKeHHH. 


aJKMJaTa BABOe, CCIM CUMTATh IO Kpe3OJ/ly, H YMEHbWaeT BABOe, CCH CUNTATE 
Ha allerueH. Takue IIPDOTHBOPeCuHBbIe JAHHbBIE MOKHO OObACHHTb TeM, 4TO TIpk 


Taoanna’ 2 


Bprxoa akuata B 9%), 
NoNe KonlenTpa- 


onbitos| HHA KaTa~ | no aneru- 
musaTopa meny m0 Kpesomy 
A Ale 33 94 
6 1/5 32 94 
9 1/s 34 98 
10 Ty 20 ( 
44 Yoo Pes 67 


* KonleHTpanua KaTasMsatTopa ja- 
Ha KaK OTHOMeHHE O6beMa KaTaH3a- 
TOpa (KHCJIOTHI) K B8ATOMy OObeMy Me- 
THJIOBOrO Chupa. 
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YBeIMYEHHM CKOPOCTH NOfaqH alleTuseHa 
MHOrO alleTHIeHa yXOQUT U3 ccbepbl peak- 
UHH M He yclleBaeT pearupOBaTb, MOSTOMY 
Comee MpaBHIbHO CYAMTb O BbIxXOfax MC 
Kpesouly, KOTOpbId BCe BpeMA OcTaeTca E 
peakTope. 

Bprxo aIKWlaTa B 3aBHCHMOCTH 01 
NpOMOJMKUTeIbHOCTH peakUMH pH mpouns 
PaBHEIX YCIOBHAX MpuBeseH B Tas. 6 
YBemMGeHHe MpOOMKUTEbHOCTH peak 
uuu oT 0,5 fo 3 uac. yBenwuuBaer BBIXO) 
alIkuslaTa B 4 pasano kpe3ony. OnTumab: 
HOH TpOOMKUTeIbHOCTbIO peakUMu Haft 
CUHTaTh 2 Yaca. Syecb TakKxKe OOHAapyKU 
BaeTCA TO 2Ke MpOTHBOpeune: c yBeNHe 


(CM TpOMOJ2KATEMbHOCTH BbIXO/, NO alleTHJICHYy yMeHbiuaetca. Anasorn4Hoe 
JICHHE HMeCeT MECTO B peaKUHH aJIKHJIMNpOBaHHA (penoua B CIMPpTOBOM pac- 


ope (2). ‘ 
Ta6auna 3 TaoOauna 4 
NoNe KomnoHeHT Eucr ® % 
ONbITOB peaxnuu |Bbixon B % NeNo 
ONBITOB T-paB °C | no aneru- 
- jeny 110 Kpesouy 


4 Kpeson 94 


306 Menon 45 (1 
6 | Kpeson | 94 °° 6 | 55-60 | ge | 9 
281 | dexo 55 2 sie oe 
a oe) 8 5—8 22 62 
Ta6auna 5 Ta6Onmuma 6 
- Brixon B % Bpixok B % 
NoNo CxopoctTb NoQe Tpozomxur. 
MITOB B ai/4yac 110 rae ee Be oubIToB | peakKi\Hu, 4ac. | 0 boa TOK DESO 
45 a ol 49 13 OF5 34 24 
16 2 37 72 WZ 1 erat 58 
6 3 32 94 6 2, 32 94. 
id 4 26 98 14 3 23) 98 


CpaBHuTesIbHble JaHHble BbIXOJOB 0 3 ONbITaM aJKMJIMpOBaHHA ee o- 
N-Kpe3OJIOB IIpHBeseHbI B TaOs. 7. 

CpaBHHuTesbHble JaHHbIe MO BbIXOaM aJIKHMaTOB M-Kpe3osa, TOsyoua u be- 
a B CIMPTOBOM PacTBOpe B MOUTH OMHAKOBbIX YCOBMAX OMbITA MPHBeeHbI 
aon. 8. U3 Ta6mHUbI BAUAHO, 4TO NO 


THBHOCTH B peaKUMAX aJIKHJIMpOBa- TaOauna.7 
A YKa3aHHble BeMleCTBa MOryT ObITb . 
SIOJIOMKeHLI B PA mM-Kpeso > cpe- ne Behr es 
1 i> TOYO A“ YTO BbIXOA aJIKHJIa- onpitos | Kommonent peakuuu Kpesony | [ 
cpeHoa H TOyOa B CYMMEe paBHbI 

—88% OT BbIXOJa m-Kpe3oua. JTO, r 
Bceli BEpOATHOCTH, CBA3aHO B KaKOli- 20 | ‘n-Kpeson 98 


4 M-Kpe3o J 4 
CTeMeHH C OOJIbIIHM OPHeHTHp YIOMIUM 18 o-Kpeson 89 


ifHueM payuKkana CHs uw dyHKIHO- 

IbHOM Pp yNiibl OH BMmousekyusie m-Kpe- 

la, B KOTOpOH Kaxjlan C— H-cBa3b U0fBepraetca AB GBHOWY BIHUAEIO Me- 
IOBOrO pafuKasa HM THAPOKCHIbHOH TpPyNIbl. i 


Ta6unnua 8 


NoNo n KonueHTpa- = é eS oom 
- - * HT. - 
Yoga ees yusanoce ee, ie, GAGs B we 
14 am-Kpeson 1/5 55—60 3 98 
_ Toyo 1/5 55—60 3 31 
281 Menon 1), 60—65 3 50 (4) 
1 m-Kpeson 2, 55—60 2 94 
— Tosyou Be 50—65 3 34 
304 Meno 2/5 65 3 44 (1) 
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PeakUMa aJIKUMpOBaHHA KPe30JIOB NPOXOAUT B ABe CTaMuH: B nlepBow M0. 
waeTCA BHHHIKPE3ON1 corlacHoO ypaBHeHHto (1): 


_ Siti, a 
CH ==CH+ (7 >- 0H = CH: = CH-€ > OH; 


BO BTOpOH cTaqHU COrlacHoO ypaBHeHHlo (2) 


Hi 


nosyyaerca BellecTBO, HAeHTHpuLUpoBaHHoe HaMH Kak oTHIMEH AE- Kpez 
CygH1,O03. | 

Takoe crpoeHve nogrBepxyaerT: / 

1) OjeMeHTap Ubi aHallH3 M-Kpesosa: 


Haiizeno %: GOST? 318 (CoE alias O 13,037 44.7 
Brtyncaeno %: GC 79) ‘4: Jab 7 7,44: O 43, 16 


2) abet ae THAPpOKCHbHBIX Tpynn m0 Ete penu ECEy, i 
HaligeHo %: OH 15,4; Bpraucueno %: 14,0. 

3) OnpegeneHve MOweKyiapHoro Beca mo Pacty: waligeHo 254 u 2 
BbIUHCIeHO 242. 

-BunuaKkpesol ui NOMMMep BHHHIKpesosa He OOHapy2KeH; M0 Bceli Bepo 
HOCTH, CKOPOCTb peaKIMMH NO ypaBHeHHIo 2 3HaYHTebHO OoNbUe CKOpPOK 
BO3MOXKHOM peakIHH MOMMMepH3aluu BAHUIKpesona. 


MockoscKkHH HeTaHOw MHCTHTYT Tloctynusi0 
um. WM. M. Ty6xuna 11 XI 1955 


WMTHPOBAHHAA JIMTEPATYPA 


EBV Ba eee A. M. TonukapnosBa, JIAH, 97, Ne 4 (1954). 2 B. 
cep, JIAH, 103, Ne 5 (1955). 


D Hoxnage Akagemun nayr CCCP 
: 1956. Tom 108, N 3 


- XHMHA 


HM. B. FPOCTYHCKAS, H. H. TIOHBKHHA uw akagemuk B. A. KASAHCKHM 


H3O0MEPH3ALHA MOHOOJIE®HHOBDIX YIJIEBOLOPONOB 
IPH JLEMCTBHUW AMUYJIA KAJIbILHA 


 B. A. Kasancxnit un H. ®. Tyunes (+) na6mogann W3OMepH3allHio [MeHOB 
€ M30JIMPOBaHHbIMH J{BOHHBIMH CBASAMH B JMeHbI C COMpsKeHHOM cHcTeMoli 
ABOMHBIX CBxA3eH Ip BOCCTaHOBeHHH TekKcaaMMHakaToM Kaubuua. Ham yya- 
NOCb MOKa3aTb, YTO H3OMeEPH3YIOULHM JelcTBHeM OONajaeT He CaM reKcaaMMHa- 
KaT KaJIbUMA, a aM KABUL, oOpa3yrollviica Ip pacnayle rekcaaMMuakata: 
Ca(NHs),—-Ca(NH2)2 + 4NHs + He u 4To peakIusl H3OMepu3alluM B IIpHcyT- 
CTBHH aMWJla KaJIbIMA WMeeT KaTaJIMTHYeCKHH XapaxtTep (?). 

Hacrosmas paoota Obiia NpesMpHHATa c WebIo Gouee NOApoGHoro u3syye- 
HUA STOH peakUHH Ha IIpHMepe H3OMepH3alHuH MOHOOMeHHOB aMdaTuyecKoro 
-, B kKayecTBe OOBeKTOB HCCJIeJOBaHHA ObWIM B3ATHI 2-meTuN6yTeH-]; 
-MeTHJIOyTeH-1; rekceH-1; 2,3-quMeTHIOyTeH-1; 2,3-MMeTHIOyTeH-2; 
2,5- -\UMeTHATeKCeH- -2u2 5-MMeTHIreKceH- 3. Visomepu3auus IIpOBOJMIacb ages 
70°, a qua 2,5-quMeTusrekceHa-3 Takxe pu 120°. 
_ Usyuenve cocrapa npoxyKTOB H30MepH3alluH NOKa3aJio, YTO B HcCJe Ly eMbIx 
YeOBHAX MPOMCXOAUT HSOMepH3allMA OJIePHHOB C TepeMeleHveM JBOMHO! 
€BA3H Kak OT KpaA yrvieBofOposHOH Wenu K WeHTpy, Tak HM OT WeHTpa WenouKn 
K ee Kpaio, lIpHyem B cMecH W3OMEPOB lipeoOlaqaerT u30Mep c HanOoubluel cTe- 
Me€HbIO 3aMeLeHHA Tp ABOMHOH cBa3H. Hanpumep: B cMeCH M30IeHTeHOB 
TipeoOmagaet 2-meTumO6yTeH-2, B cMecH 2,5-4MMeTHJITeKCceHOB mpeoOmayaer 
2,5-uMeTHIreKceH-2 H T. Jl. 

Jim cpaBHeHHA JIErKOCTH, C KOTOPOM H30MepH3yIOTCAH MOHOONePHHb pas- 
JMUHOTO CTPOeHHA, ObIIM OMpeeeHbI OTHOCHTEJIbHbIe CKOPOCTH H30MepH3alnH 
omeuHoB. Texcen-1, oOsajaioului HOpMaJIbHbIM CTpOeHHeM, H30MepH3yertca 
HecpaBHeHHO Gnicrpee, yeM TeKceH M30cTpoeHuA 2,3-qumMeTHIOyTeH-1. CpaB- 
HEHHE OTHOCHTeJIbHbIX CKOpOcTeH H30MepH3allHH OJIe*—MHOB, OTJIMYAIOWAXcHA 
TOJIbKO TOJIO%KeCHHEM ABOMHbIX CBASeH B MOMeKyse, NOKA3bIBAaeT, YTO BO BCEX 

cmyuanx ObIcTpee H3OMepH3yeTCA TOT H30Mep, B KOTOPOM AJIMJIbHbIM yrepoy 
WMeeT MECHDbIUyIO cTelleHb 3aMemjeHua. Hanpumep, 2-merusm6ytTen-1 OpictTpee, 
yem 3-MeTuOyTeH-1, u30Mepu3yeTca B 2-MeTHOyTeH-2, MT. J. 

V30mepusalna onedHHOBLIX yrleBOJOpOAOB NOW BIMAHHEM aMHJla KaJIbUnA 
H AMHJOB KaJIMA HW HaTpUus, HaOmOfaBliadca pAoM apropos (?,*,°), NpescTaBlaer 
JOBOJIbHO HeOKHMaHHOe ABMeHHe, TAK KaK aMH{bI IWeOUHbIX HU IeOUHO- 
ZEMEJIDHBIX MeTAJIJIOB ABJIAIOTCA CHJIbHBIMH OCHOBaHHAMH, a OOJIbINMHCTBO H3- 
BECTHLIX KAT@JIM3aATOPOB H3OMepH3allHH MMeeT KHCJIbIM XapakTep. 

CormacHo HaHOojlee IpHHATHIM B HacTOAUee BpeMA pecTaBJIeHHAM O 
MeCXaHH3Me H3OMepH3allHH OnecbHHOB, B IpHCyTCTBMM KHCJIbIX KaTaJIM3aTOPOB 
OOpasylorcA MpoMexyTOUHbIe KapOOHHi-HOHBI: 


+ 
RCH, — CH = CH, + HA ~[R— CH, — CH — CH,] A~. 
OCHOBaHHe KHCJIOTa 
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Tlocmeqyrouyuit oOpaTHbid mepexof MpoTOHa OT KapOOHHH-HOHa K KaTaJIH3 
TOpy MO2KeT IIpHBeCTH K MepeMeleHHio ABOMHOM CBASH: 


[R - cH, — ¢H — CH,] A> + R—-CH = CH— CH; +-HA. 


B peakiuu o6pa30BaHiA KapOOHWii-M0Ha OsePHHbI, Mpucoe,MHAIOWy 
IIpOTOHBI, BelyT ceOA KaK OCHOBaHHA. OAHaKO, COracHO COBPeMCHHBIM TIpe 
CTaBJICHHAM B OOaACTH TEOPHH KUCJOT HM OCHOBaHHH, BbICKaSAHHbIX BIICPBE 
Bpéuctegom, Jloypu u JibioucoM M yciellHO pasBMBaeMbIM B MOCJeqHHe TOP 
A. VU. Iatenmrettuom (* 14), yraeBogqopogst MoryT urpaTb powb M ciaOb 
OCHOBaHHH HW claObIX KMCJIOT B 3ABHCHMOCTH OT Cpefbl H XapakTepa pearupyk 
IHX C HMMM areHToB. 

Visyuaa u30TonHbtit OOMeH B yrueBOqopoqax pasM4HbIX KaccoB, Mare 
WTeHH WOKa3a, YTO yreBOAOpOAbl B XAAKOM AMMHMaKe B NpPHCyTCTBHH aMH] 
Kalua BeyT ceOA KaK claOble KHCMOTbI, CHJIa KOTOPbIX MOKeT ObITb OX: 
pakTepu30BaHa CKOpOcTbIO H30TONHOrO OOMeHa. 

Moxkuo mpeqmosoxKuTb, YTO HM B peakKUMH W3OMepHsanHMN NO BAMAHHE 
AMHJIOB MeTAaJJIOB OsePHHbI MpOABJAIOT CBOM KMCJOTHBIe CBOMcTBa HM OOsaz 
IOT CHOCOOHOCTHIO OTILEHATh MpOTOH c OOpas0BaHHeM MpOMeXKyTOIHOLO kaj 
O6anvona (HOHAa C TpeXBaJIeHTHBIM OTPHILaTeIbHbIM yrvlepoom): 


= + 
R — CH, — CH = CHz-+ MeNH, — [R — CH — CH = CHg] MeNHs. 
KHCJIOTA OCHOB aHHe 


IIpu o6pa30BpaHvH KapOaHHOHa HaHOolee BepOATHO OTULeNNeHHe B MepBy 
ovepeb BOJOpOa B aJIMJIbHOM MOJIO%KeHHH; ITO BUAHO U3 pabor LlaTenmTelt 
110 H30TONHOMy oOOMeHY B OveduHax (*, 1°) u pad6or Moptoua no Metanamup 
BaHulo OsepuHos (1° 1%), B KOTOpHIX TlOKa3aHO, YTO HaHOONbIUNeH NOABUXHOCTB 
o6aqaioT BOAOpOAHbIe ATOMB! B AJIHMJIbHOM MOsIOKeHHH. 

B o6pa30paBilieMcaA KapOaHHOHe BepOATHO CMeIeHve OTPHUAaTeMbHOTO 3% 
paja K ABOMHOH cBA3H c OOpa30BaHHeM HOBOrO KapOaHHOHAa: 


[R ~ CH — CH = CH] MeNH; + [R— CH = CH — CH,] MeNHs, 


KOTOPHIM MOce MpHCOeAMHeHHA poToua JaeT OesHH Cc HOBbIM MOsIO*KeHHE 
JBOHHOM CBA3H: 


= + 
[R — CH = CH — CH,] MeNH3— R— CH = CH — CHs + MeNHg. 


Tako MexaHw3M peakIMH OObACHAeT KaTamHTHYecKMH XapaKTe 
peakUHH WM pa3HHUy B CKOpOCTAX H3OMEpH3alN ONePHHOB pasIM4HOLO cTpoE 
HHA MO BIMAHHeCM aMHa KaJIbiua. 

Y\elictauTenbHo, cormacHo janHpimM Moprona (1°) u Ilatremmretina (1% 
NOABHXKHOCTb aJWIMMbHOrO BOMOpOMa yMeHbWaeTCA Mp Mepexoye OT MeTHIIE 
HOM rpylmbl K MeTHHHOH: CHs >CH2,>CH; rorga 66mpiiaa cKOpocTbh u30Mepr 
3allMu 2-metunOytena-! (I) B 2-merun6yren-2 (II) no cpapnenuio co cKOpocTs! 
M30MepH3auuu 3-mMeTuOyrena-1 (III) B 2-merum6yrTen-2 (II) mower 6nITh O6bAK 
HeHa TEM, YTO B Ne€pBOM OMePHHe aNIMAbHbI BONOpOA Haxo_uTca B CH»-rpynn 
MH OOaqaeT OoNbUel NMOABYXKHOCTHIO, YeM aJIMIbHbI BOOpOA BO BTOpO 
amuuiene (III), rje on Haxoqutca B CH-rpymne: 


oe cade ate on ae de 
| 
CH CHs3 CHs 
(1) (II) (IIT) 

AnaJIOrHUHbIM OOpa30M MOxKeT OLITh OObDACHeHA OOubIUNAA CKOPOCTb 430 
Mepusal\un 2,3-uMeTHIOyTeHa-2 B 2,3-quMeTH6yTeH-1, HexenH CKOpOcT! 
OOpaTHOM peak, UM OOJbIad CKOpOCTb M30MepH3alnH 2,5-aumMeTHuIreKce 
ec 2,5-MMeTHJIPeKCeH-3, YM CKOPOCTh M30Mepu3alluu aKeHa-3 B an 
KeH-2, 
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IkcnepuMeHTaJbHAaA YacTb 


CBoHcTBa uccmeqyembpx MOHOONe@uUHOB. 3-mMeTum6yTeH-1: 
T. Kut. 20,2° (760 mm); np 1,3645, dq? 0,6269. 2-MerunGyten-1: 7. Kum. 31,3° 
(760 mM); np 1,3772, di? 0,6500. Texcen-l: tT. Kun. 63,3° (760 ™m); 
inp 1,3881, dy” 0,6733. 2,3-JIumerun6yteu-1: T. Kum. 55,5° (760 mm); 
np 1,3899, d?°? 0,6765. 2,3-Jumerun6yten-2: 1. Kun. 72,7° (760 mm); 
np 1,4130, d?° 0,7080, 2,5-Jlumerumrexcen-2: 7. Kun. 112,6° (760 mm); 
mp 1,4155, d?° 0,7224. 2,5-]umeruarexcen-3: te kun. 101—101,2° (760 mm); 
»np 1,4048, d?° 0,6999. 
HMsyuenuve coctaBa MpoOkyKTOB H30MeEPH3alHH MOHO- 
; OEPUHOBHIX yrmeBo,OpoZos. M30mepu3anua npoBoqusach pu Harpe- 
BaHHH OJlepuHa (HJIM CMeCH JByX H30MepoB) C aMHJOM KaJIbIIMA, B3ATbIX 
| B MOJIAPHOM OTHOWeHHH OJIeHH : aMHy = 1:0,33, fo TpekpalleHHa H3sMeHe- 
HHA MoKasaTeJiA MpPeJIOMJIGHHA CMeCH, T. €. JO JOCTHKeHHA MOCTOAHHOFO 
| COCTaBa cMeCH IPH TemMepatype 70°, a qua 2,5-yuMeTHsIreKceHa-3 Tak»xKe 
| pu Temnepatype 120°. CocraB mpogyKTOB H380MepH3allHM OMpefeseH myTeM 
| pasrOHKH M380MepH3aTOB Ha KOJIOHKe B 70 TeopeTH¥eCKHX TapesOK H IyTeM 
HCCJleqOBaHHA CIe€KTPOB KOMOHHAWHOHHOTO paccexHHA cBeTa MOJIYYeHHbIX 
 @pakuni *. CoctaB npoxyKTOB H30MepH3alluu Ose:HHOB mpuBeyeH B Tadu. |. 


aon a 4 


CoctaB KaTasH3ata 


Mecxogupli mMoHoomepuH Lae 
MOHOOJIe*puH comepx. B YJ 

3-Merusi6yTex-1 70 3-Metua6yTeH-1 8 
| 2-MetTus6y TeH-2 92 
2-Metus6yTex-1 70 2-Metus6yTen-1 141 
x 2-Mertuu6y TeH-2 89 
Brexcen-1 70 Texcen-1 10 
Texcen-2 + rexceu-3 90 
-2,3-JIumetu6yTex-1 70 2,3-Jlumetui6yTex-1 13 
2,3-J[uMeTH.16y TeH-2 87 

2,5-J\umetusrekceH-2 70 2,5-],umerusrexceu-1 18,6 

2,5-J/umetusrekcen-2 74,6 

; 2, 0-J\uMetTusreKkceu-3 a0) 

2,5-J,umerusirekceH-3 120 2,5-J[umetTuarekcen-1 4,3 

’ 2,5-J/umeTusmrekceH-2 81,7 

2 ,5-J|umetusrekceH-3 14,0 

Msyueuve OTHOCHTC€NBHHX ckOpocTel H30Me- 


pusaluH MOHOOReEPUHOBHX yraeBoRopoxosB. Mouno- 
OnepuHbI MpomycKaNucb Yepes KaTamMrMuecKkylO TpyOKy C aMHJOM KaJIbIWA 
pu Temmepatype 70°, a B cmyyae 2,3-quMeTUNreKceHa-3 pH 120°, c oObemHOLi 
ekopocTbio 0,2. [IpouenT npespaleHHA MOHOOePHHOB BEIYHCIAICA TO H3Me- 
HeHHIO MOKasaTeA MpeloMMeHHA yrvlepoqopofqa B pe3ybTAaTe H30MepH3a- 
uu. DTOT cmoco6 onpeseneHuA cocTaBa, MpHYOHbIt AA OMHapHBIX cMecel, 
Mor ObITb IIpHMeHeH H B aHHOM CJlydae, TaK Kak OKa3aJ0Cb, YTO pH H3OMepH- 
3allMH aMusleHoB u 2,3-quMeTHIOYTeHOB WomyyaioTca OMHAapHble CMecH, a IIpH 
W30Mepu3aluu rekceHa-1 u OKTeHOB, XOTH HM OOpasyi0TCA CMeCH TpeX H3OMEpOB, 
HO KOHCTaHTEI [BYX H3 HHX MpakTH¥ecKH coBMaawT (reKceHa-2 HM reKceHa-3; 
2,5-mumetumrekcena-1 u 2,5-quMeTusmreKceHa-2); MOSTOMY COCTaB TaKHX cmecelt 


* Cnektppt cHumatuce E. P. Tpemosoi, B. T. AnexcaHaHom H X, E. CrepHupim. 
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MOXKET ObITh pacCUHTAaH NO MOKasaTeJIO NpeOMIeHHA TaK 2Ke, Kak U cocTak 
OunapHprx cmeceli. B TaOn. 2 mpuBeqeHb! WaHHble MO COepxKaHulo TIpOAYKTOL 
W30OMepv3allun B KaTaM3aTe W YKa3bIBaeTCA MpPOUeHT OT KOHUCHTpaluu STH? 
MIpOAyKTOB -H30MepH3allM B paBHOBeCHbIX CMeCAX NO aHHbIM HacToOAmel pai 
OoTb, IIpHBeseHHBIM B TaOy. 1. i 
: Ta6auna 2) 
: ; ConepxK. NpOdyKTa H30Me- 

, pusaunHH B J, / 


— 
T-pa IIponyxkTbl : 
UcxonHnili ~MoHOonepAH 
= - B °C H30MepHsalluu a eaten B TrepecueTe Ha 
aBHOBeCHbIe 
au3 ate Pp 
KOHDeHTpanun 


2-Metun6yteu-1 70 2-MetTun6yTen-2 62,2 70,5 
3-Metu6ytex-1 70 2-MetTus6y rex-2 50,0 60,4 ) 
Texcen-4 70 Texcen-2 + rekceH-3 90 400 | 
2,3-]lumetus6y Tex-1 70 2,3-J,umetun6yTen-2 alti alas 
2,3-],umeTun6y TeH-2 70 2,3-Jlumetun6ytex-1 3,0 27 
2,5-].uMetusrekceH-2 70 2,5-].umeTumrekceH-3 8 100 
2,5-J.umetTusirekceu-3 70 He usmenusica _ — 
2,5-J.uMetTuIreKcen-3 120 2,5-Jlumetumrekcen-1 + | 
+2,5-quMeTHsIreKceH-2 82 95 | 
MockoscKHH focyfapcTBeHHbI YHHBepCHTeT Tloctynuso | 
uM. M. B. JlomonHocopa 6 XII 1955 
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Aoxnage Akagemun nayx CCCP 
1956. Tom 108, .N 3 


XHMHA 
O. E. 3BSATHHILEB u E. ® KAPAHJIAIUEBA 


K BONPOCY O KOJIMUECTBEHHOM XAPAKTEPHCTHKE 
TPAHC-BJIMAHHS B KOMNMJIEKCHbIX COEXJMHEHHAX 
YETbIPEXBAJIEHTHOM NJIATHHb) 


(ITpedcmasazeno axademuxom H. H. Yepuseseim 26 XI 1955) 


UcceqoBaHwe KHHeETHKH BHYTpuciepHbIx peaKuHi 3aMelleHHa ABUIAeTCA 
OMHUM H3 MeETOJOB KOJIMYCCTBEHHOM XapaKTepHCTHKH TpPaHC-BJIMAHUA aleHIOB 
KOMIIJICKCHBIX COe{HHeHHH. 

Panee (*) HaMH ObIJIO MOKa3aHO, TO U3yYeHHe KHHETHKH peakuMit 3amMenleHusA 
MOHOAMHHOB ABYXBaJICHTHOH IlaTHHbl MMPHAHHOM JlaeT BO3MOXKHOCTb CpaBHH- 
3aTb KOJIMYCCTBCHHO TPaHC-aKTHBHOCTb HCKOTOPbIX BHYTpHctbepHbIxX 3amecTuH- 
reneli. Brio HHTepecHO MpoclequTb, B KaKOli CTeNeHH MposBaAeTca aipexT 
TPpaHC-BJIMAHHA Ha peaKUMAX 3aMeULeCHHA COeCAMHeCHHH YeTLIPeXBaJIeHTHOHM Ma- 
THHbI. Jo cero BpeMeHH KHHETHKa peaKkUHit 3amMeljeHHaA Ha coequHeHuAx Pt(IV) 
HHKeM He H3y4aulacb. 

A. A. [punoepr, JI. E. Huxonpexaa u TP. A. Warncynranoga (?) npopo_uau 
OMBITLI MO BbIACHEHHIO CKOPOCTH H30TONHOrO OOMeHa B MpousBoyHEIx Pt(IV) 
ruana K,[PtX,] u noKasamu, yTo B NpousBoAHBIX Pt(IV) omen ujer c u3mepumolt 
CKOPOCTHIO, a PA, KOMIIJICKCHbIX COCAHHEHHH MO CKOPOCTH H30TOMHOTO OOMeHa 
B 3ABHCHMOCTH OT IPHpObl KOOPAMHHPOBaHHbIX AHHOHOB OCTAeTCH TEM Ke, UTO: 
u B cayuae Pt(II). OqHako peak M30TOMHOrO OOMeHa H peak 3amMenleHuA 
aJICHTOB CYILECTBCHHO OTIHYAIOTCA pyr oT Apyra. . 

- B HacToslleM HccuIeqOBaHHH B Kay¥ecTBe OObEKTOB JA HCCIeAOBaHUA OBI 
BbIOpanHbl TpvaMuuHE! coctaBa [(NHs)sPtCleXI]Cl, [EnPtNHsNO:eCIX]Cl u 
comu Tuma Baomcetpanga [(NHsNOs2)ePtClX], rae X — Cl, Br, NOs. 

V1. VU. Uepuaes (*) noka3a, uTO Mpu AeHcTBHH aMMHakKa Ha TpHamuH Kuese 
peakUHA ueT 10 IPMHWUNy TpaHc-BIMAHUA, T. €. OMMH U3 XMOPOB Ha KOOpAH- 
Hate Cl — Pt — Cl 3amemaetca Ha aMMHaK. 


Cl NE 
NH3 NH, NH3 N 
[ef Cl + NH3—> VV: Cla 
NHg Cl NH; Cl 
1 Cl 


MoxHo Obiuio MpeAMONOKUTb, YTO IPH AevicTBUM IMpuuHa Ha TpHaMHH Ta- 
KOrO 2Ke CTpoeHHA GyeT 3aMelllaTbCA TOKO OHH XJIOP WIM OpoM Ha KoopAu- 
Hatax Cl — Pt — Cl, Cl — Pt — Br. Ananus noswyuaembix B pesybTaTe WeH- 
CTBUA IMpHAWHAa Ha TpHaMuHb! Kaepe TeTpaMHHOB CocTaBa [(NHs)sPtClPyClICl, 
[(NHs)sPtCIBrPy]Cl nogrsepaua npeqnonaraembii Xo peakUMu, 

A. M. Py6Ounumrefin (4) usy4an AelicTBve NMpuAMHa Ha CONb Bpometpanja 
[(NHsN2)2PtCls] 1 noKa3an, YTO peakWMa MpoTeKaeT TakxKe COracHO MPHH- 
WHY TpaHc-BJIHAHA. 


eC eecl ty 
NO NH3 NO2 
NH; ZN Pye vee, re 
NHg3 NO, NH3 NO) 
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Ananorwuno mpotekaer peakuwa H pM AeHCTBHH NMPHAMHAa Ha COB Buon 
cTpaHya cocTaBa [(NHsNO2)2PtClBr] c peaKIMOHHOCHOCOOHOH KOOpAMHaT 


Cl—Pt— Br. Peaxuuu B3aumojelictBua come cocTaBa 


[EnPtNHsNOzBrClICl c mupHqHHOM MpOXOAAT TakxXe TOAbKO MO OHO KOOP 


AWHATe. 


[EnPtNHsNO:2Cle] 


Ta6Onuna 1 


39° | 


25° | 30° 


40° 


Peakuun 3 
K-104 a/Momb-cek 


1 
NH NH; 
Cl +P 1,88 3,42 6,05 
eZ, y 8 
Cl 
Br 
{ NH NH3 : 
Cl +P. 5,20 9,00 15,0 
1 
NO2 
NHg NH3 
Cl+P 0,66 1,20 2,18 
Cl 
Cl 
NHg 
En 
Cl + Py 2,03 3,66 6,50 
] 
Br 
En NHs3 
bare |: +Py 4,39 Ti56 12,8 
Cl 
NO, 
NH 
Jeon 0,86 | 4,59 2,86 
NO2 
L Cl 
Cl 
NH NO 
| / “| + Py 2,82 | 5,05 9,0 
NH3 NO, 
1 


NO, 
7,89 | 43,06 [> 22,0 


oe 


Z 
+ Zz 
= 
i*) 
ab 
Zz 
fe) 
i) 
ia 
uv 
—_ 


+ Py ‘ 
NH, Ny i 1,26 2,30 4,18 


Cl 


FE, Kai. 


10,56 21250 


25 ,0 49300 


3,85 | 24770 | 


11,40 21260 


20,9 19270 


5,04 21780 


15,56 21100 


36,0 19200 


7,41 21870 


a 5 
KunetTukKa samemenua coequnenul Pt(1V) nupuyquHoM HaMH H3y4asacb 


CHEAYIOULHX PpeCakUHAX: 


[(NH,)3 CIPtBrCi] Cl + Py > [(NHg)s CIPtPyBr] Cle: 
[(NHgN O.)o PtCl,] -- Py > [(NHsNOg)s PtCIPy] Cl; 
[(NHNO,), PtCIBr] -- Py > |(NHgNO,), PtPyBr] Cl: 
[EnNHsNO,PtCl,]Cl + Py + [EnNHsNO,PtPyCl] Cl,; 
[EnNH3N O,PtCl1Br] Cl++ Py > [EnNH3NO,PtPyBr] Clg. 
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_ Hamu usyyaiach Takoxke KHHeTHKa peakUuili 3aMellleHHA NMpHMHOM CooTReT- 
CTBYIOUMX CoeqUHeHH Cc KOopAUHaTolt NOz — Pt — Cl: [(NHs)sPtCINOsCIICl, 
[(NHsNO2z)2PtNOeCl], [EnNHsNO2PtCINOz]Cl. Koneunpie mpoxyKtst B3a- 
MMOJCHCTBUA STHX COCAMHEHHIi HE BbIeMAIHCb; OfHAKO usBecTHO (°), uTO pe- 
aKUMH 3aMelleHHA MpOXOAT TOMbKO 10 OHOH KOopyuHate NOz — Pt — Cl. 
IIpeqnooxMB, TO uccCMe_yemMble peaKUHH OTHOCATCA K peakUWAM BTOporo 
MOpaAyKa, BbIYHCM€HH€ KOHCTAHT CKOpOCTH peakI{Mli MpOH3sBOAUAOCh 0 dop- 
Mywle Aviat peakWuu BTOporo NopsxyKa. Pacuer KOHCTaHT CKOpOCTH NOATBepAUI, 
4TO HCCIIEYeMbIe peaKUHH OTHOCATCA K OHMOJICKYJIAPHbIM peakIMAM. 

B xKayecTBe MeTojla onpeyeneHHA KOHUeHTpaluli pearupyromux Benjects 
ObII HCHOMb3OBaH MeTO NMOTeCHI[MOMeTpHYeCKOrO THTPpOBaHHA MMpHyuHa, He 
BOWeUerO B peaKIHtO. 

PeakUMH B3aHMMOJeHCTBUA COeMHEHHH YeTbIPeXBaJIeHTHOM MWwaTHHbI mpo- 
BOJUJIMCb pu 4 TemnepaTypax, YTO NO3SBOJHJO BBIYHCJIMTb SHEPrulo akTHBALHH 
9STHX peak. 

B Ta6a. 1 npHBo_ATcd 3HaYeHHA KOHCTAHT CKOPOCTH H SHepruit akKTHBALMU 
AIA peakWHi B3aMMOJeHCTBUA TPHaAMHHOB JeThIPCXBaJeCHTHOM WaTHHbI UM Ccoseli 
tuna Baometpanya. PeakiwH UpoBoquucb Up HavasbHBIX KOHUeHTpa- 
WMAX pearupyroulux BemecTs, paBublx 0,03 mon/a. 

HeckoJIbKo pa3sMualoulHecd 3HaYeHHA KOHCTAHT CKOpOCTH peakItHi coesu- 
nen [(NHs)sClPtCle]Cl, [EnPtNHsNOsCleICl, [(NHsNOz)2PtCle] c peax- 
MHOHHOCNMOCOOHOH KOopyAHHaToH Cl — Pt — Cl o6bacuaioTcs TeM, 4YTO B STHX 
COCJHHEHHAX Ha ApyrHX KOOPAMHATAX PaciOJIORKeHbl HEOMMHAKOBbIe 3aMeCTH- 
TeJIH. 

M3 WaHHbIxX, IPHBeAeHHBIX B TaOsMUe, BUAHO, YTO 3aMeHa XJIOpa Ha Opom 
B HCCJIeyeMbIX COCJHHEHHAX BbISbIBACT YBCJIHYCHHE KOHCTAaHTbI CKOPOCTH B CuJIy- 
yae coequHennit [(NHs)sPtCIBrCl]Cl u [(NHsNO2)2PtBrCl] nouru B 3 pasa, 
a Jia coequnenua [EnPtNHsNOzBrCIICl B 2,3 pasa. Tlourm Takoe xe yBemnue- 
HH€ KOHCTaHTbI CKOpOCTH TIpH 3aMeHe XOpa Ha OpoM B MOHOaMHHAaX Pt(II) 
MBI HaOsosaM pH H3yYeHHH KHHeETHKH peaKUM 3aMelleHHA coequHeHHh 


Pt(II). 


Ta6auna 2 
25° | 30° 35° | 40° 
Peakuuu 5 oe Ek ot ee 
K-104 a/mMouIb-cek 
i 1 
Tapes ey 3,0 5,4 9,60 | 46,7 | 24480 
NHg NO, 
Cc! 
NH, Br 
NO 
Jef '+ey | 7,8 | 13,5 | 22,7 | 87,2 | 19250 
NHg3 NO, 
Cl 
; NO, ' 
NH NO, 
1,25 2,08 4,10 7,30 | 24750 
aye hes ; 


Peakuuu 3amemenua Ha Koopyunatax NOz — Pt — Cl B coequnennax 
1(NHs)sPtCINO2CI]Cl, [(NHsNOz)2PtNO:2Cl] u [EnPtNHsNO2NO,CIICI uyT 
Kpaline MeqieHHO. SHaveHHA KOHCTAHT CKOPOCTH JIA STAX COCAMHCNHH BS pasa 
MCHbIUe 3HAYCHHMI KOHCTAHT CKOPOCTH JIA COOTBETCTBYIONLHX COCAMHEHHH C pe- 
AKIIMOHHOCHOCOOHEIMA KOOpyquHatamu Cl — Pt — Cl. } 

JIna BeIACHCHHA BAMAHHA paCTBOPHTeIA Ha BEMYMHY 3HaYeCHHH KOHCTAHTHI 
cKOpOCTH peaKIMit 3aMelleHHA XJIOpa NMPHAMHOM B COAX THNMA Balometpanfa 
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[((NHsNOz)2ClePt], [(NHsNOz),CIBrPt] u [(NHsNOz)2CINO2Pt] mur mpo- 
BeJIH STH peakUwH B aueTone. B Ta6n. 2 mpHBOAATCA BLIUMCJIEHHbIe 3HAYeHHA 
MOHCTAHT CKOPOCTH .M SHeEprMH akTHBalHMH. 
Jlanuble, IpuBeyeHuble BTaOI. 2, MOKa3bIBalOT, ITO 3HAYCHHA KOHCTAHT CKO- 
POCTH MOUTH HE H3MCHAIOTCA MPH 3aMeHe BOJbI Ha alleTOH. | 
Ta6auna 3 


20° | ay? 30° | 35° 
Peaxuuu = Jak ae a AG ca ee 
K-104 n/mMomb-cex* 


NH3 ‘Gir 
K ety aye 6,6 19030 
ie aye | y 36, 63,0 | 108,0 | 180,0 


NH3 (oH) 
K 108,3 | 176,3 | 286,0 | 450,0 | 17000 | 
eZ, Jen | 
NA : 400,0 | 555,0 | 752,6 | 1002,0 | 10900 
K + P ? ? ’ ’ 
Len, [PHT 


* 3HaueHuaq KOHCTaHT cKopoctu K wu 9Heprui axTuBaluu £, mome- 
ILeHHble B MpelbiAymex pa6ote, ObINH IIpHBeleHbl 10 aHHbIM npeBapu- 
TEJIbHBIX ONITOB. B HacTOAMei paOoTe MpuBOAATCA OoMee TOUHbIe AaH- 
ube. B mpembilyleli paSote B- pa3MepHOCTH KOHCTaHTHI ckopocTu K 
BMeCTO Ce€KyHA CJleqyeT UYHTaTb MHHYT. | 

Ana comocraBseHuA 3HayveHHli KOHCTaHT CKOpOCTH peakUui Jia CoequHeHukt 
Pt (IV) co 3HayeHHAMM KOHCTAHT CKOpOcTH peakuHH quia coequHenHi Pt (II); 
NpuBosutca Tads. 

M3 conocrapsenua Tao. 1 4 3 BHAHO, YTO 3HAYCHHA KOHCTAHT CKOPOCTH pe-- 
akUHH Jia coequHenuli Pt (IV) HamHoro MeHbuIe, 4eM AIA CoequHeHHH Pt (II) 
C COOTBETCTBYIONIMMH KOOpAHHaTaMH. CpaBHeHHe HeIb3A Ha3BaTb aOCOJIOTHBIMI 
H TOUHbIM, NOCKOJIbKY WMC-3aMeCTHTeIH He BO BC€X COeAMHCHHAX OHHAKOBBI.. 

CneqyeT yka3aTb elle, YTO HAMMCHbIIHM 3HaYCHHeEM KOHCTAaHTbI CKOpOCTH| 
WM HavOOJIbUIMM 3HaYeHHeM SHEPIHH AKTHBAaWHH XapakTepusyioTca peaKUMH 3a-- 
MellleHua CoequHeHH Pt (IV) c koopquHatamu NOz — Pt — Cl, B To Bpema Kak: 
B Culydae MOHOaMHHOB Pt (II) c To xe KoopAuHaTOH peakUMN 3aMeleHuA XapaK-- 
TEPH3y10TCA HaOOOpOT, HaHOOJIbIIMM 3HAYCHHeCM KOHCTaHTbl CKOpOCTH H Hau 
M€HbIUHM 3HaYCHHeM SHEPrHH aKkTuBaluH. 

Ha oco6oe nopegenue NOz rpynnbi Bo BHYTpeHHelt ccbepe ueTHIpexpanenTHony 
NJlaTHHbI ykaspipatu euge WM. W. Uepuaes, [.C. Mypapeticxaa, O. H. Aypna 
Hoga (°, §), 

V3 MpHBeeHHBIX BbILMe Pe3yJIbTATOB MOXKHO 3aKJIOUHTb, YTO U3yyeHHe KH 
HETHKH peakUMM 3amMeleHuA Kak CoequHenul Pt (II), Tak u coequnenult Pt (IV) 
WaeT BO3MOKHOCTh CPaBHMBaTb KOJIMYCCTBEHHO TpaHC-AKTHBHOCTh HEKOTOPBIX 
BHYTpucdepHbIxX samecTuTeeH. IIpH 93TOM OKa3bIBaeTCA, UTO TOT %Ke 3aMeCcTH-| 
Tesb NOz B payax Pt (II) u Pt (IV) peger ce6a no-nHomy. 

VuctutyT o6uleli H HeopraHHuecKo XHMHH Tloctynuso 

um. H. C. Kypuaxosa 6 1X 1955 
UWHMTHPOBAHHAS JIMTEPATYPA 


10. E. 3paruunes, E. ® Kapangamesa, JIAH, 101, 93 (1955) 
2A. A. PpuunGepr, JL.E. Hukoapekag, r. A. Ilarucyatanosa, Bonpocsa} 
KHHETHKH, KaTaIv3a HW peakI{HOHHOH cnoco6uocm, 1955, crp. 633. ° HW. HM. Yep HAeCB,I 
Viss. Hucr. nmaTuupl, B. 16, 14 (1939).4 A, M. PyOunmrTedn, H3s. Wucr. naaTHypny 
AH CCCP, B. 13, 21 (1936). or A ak ‘TepHses, r.C.MypaBefickaa, Mss. Uucr. 
natant AH CCCP, B. 23, 68 (1949). °“H. WH. Uepuses,O. H. Au ApH aHOBa, 
Vas. Uncr. naatansr AH CCCP, B. 23, 24 (1949). 
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Hoxnaagn Akageman nayx CCCP 
1956. Tom 108, N 3 


XHMH #1 


b. M. MAXAMJIOB u T. A. WLEFOJIEBA 


BOPOPrAHHYECKHE COEJIHHEHHS. CHHTE3 TPHAJIKWJIBHbIX 
COEXHHEHHM BOPA H3 39OHPA JIMBYTHJIBOPHOM KHCJIOTHI 


(Tpedcraeazexo axabemuxom B, A, Kasanckum 28 XI 1955) 


TpHaJKHJIbHbIe COeqMHEHHA Oopa Nosyyaiorca JelicrBHeMm [MaIKUIMMHKA 
(*~*) uM peakTuBos Ipuupapa (4°) na atbuppr GopHoli KucJOTHI HIM ranoreHHbl 
Oopa. OTH MeTOJI MOSBOJIAIOT, ECTECTBEHHO, NOJYYaTb TOJbKO CHMMeTPHUHBIe 
SOpTpHaKUNbI. 13 HeCHMMeTPHUHBIX COeCMHEHHH B MUTepaType onucpIBaeTcA 
MOyueHHe AH-H-OyTHIMeTHIOOpa JelicTBHeM MOMHCTOrO MeTHJIa Ha MeTaJVIH- 
HECKOE TIPOH3BOAHOe JH-X-OyTHNOOpa, OOpasyroljeecd MpH OOpa6orKe JU-n- 
OVTHMOOPXNOpHa ciaBOM HaTpHA c Kasten (*), Ipuyem tbu3snuecKHe KOHCTAaH- 
Tbl BellecTBa (TeMllepaTypa KHMeHHA) He UpHBosaTca. Ilonbitku noswyueHua 
HECHMMCTPHYHbIX AJIKHJIbHbIX COeCAHHEHHH Oopa JelicTBHeM JHTHHaIKHIOB Ha 
OPpOMUCTHIH AHMeTHIOOp He YBeHYaIHCb ycieXOM H3-3a JerKO MpoTeKarolleli 
CHMMETPH3alLHH MepBOHAYaJIbHO OOpasylOWJUXCA HECHMMECTPHUHBIX OopaKUJIOB 
8). Ormevaetca TakxKe HeyauHad NOMbITKa MOJyYeHHA CMeLWIaHHbIX aJIKHJ- 
APHJIOOPHbIX COCAHHEHHH H3 s*upa TU-H-OyTHNOOpHOH KHCAOTHI MpH JelicTBHU 
Ha Hero (beHHsMarHuiOpomuya (8). 

B jaHHoM cooOmMeHHH OMMCbIBaeTCA NOJyYeHHe KaK CHMMeTpHUHOrO, Tak 
H HECHMMeTpHUHBIX (Rek’B) OoptpHasmKu0B TyTeM B3avMoOyelicTBUA H-Oy- 
THIOBOTO acdupa AH-N-OyTHOOpHOK KUHCJOTHI M HMTHHanKus0B. PeakuuaA mpo- 
TeKaeT, OWeBHAHO, Yepes cTauIo OOpas0BaHHA JIMTHeBbIX coe u-N-OyTHUI- 
ANKHIOYTOKCHOOpeHHeBEIX KHcIOT (I), O YeM MOKHO CyATb Ha OCHOBaHHU 
AHAJIOTHH Cc MpeBpalleHuaAMH acdupa deHHNOopHol KucHOTHI H PeHHANUTHA (°). 


HCl 
(#CgHq)3BOCH, -+ RLi — [4(CaH)2RBOC,H,] Li > (#C,H,)eBR + CyH,OH + LiCl 
I II 
R= C2H;; HC3H,; HC4H,’ 


Ilpu elicrBuu xuopucToro BOfOposa Ha pacTBOpbl KOMMVICKCHBIX coveli 
oOpasylorca cooTBeTcTByioulve SOopTpHanKusbl (II), BbIMeweHHe KOTOpbIX B UH- 
CTOM Ble COMNpAxKeHO C HEKOTOPbIMH Tpy/HOCTAMH 3-34 IIpHcyTCTBHA B Mpo- 
WykKTax peakunu apupa fu-n-OyTumOopHOH KHCJOTHI. 

Tpu-x-6yTun6op, Mano oTMYaIoMulicd NO TeMMepatType Kuen OT s*pupa 
J-H-OyTHIOOpHOM KUCNOTHI, OTAeMANICA OT Hero OOpaooTKOH pu HarpeBanuu 
c 10% BoyubiM pacrBopom egxoro HaTpa. IIpu sto oOpaborKe apup OMbLIAICA 
B KHCJOTY, OCTaIOllyiocA Ip Nocmesyroulem pasOaBeHH B pacTBope, Tora 
Kak TpHOyTusOop He MperepreBan u3sMeHeHHit. F 

Tlu-n-6yTussTHOop Mu Au-H-OyTHAMpoNMOOp OUMMaIMcb MHOrOKpaTHOU 
ppakUMOHUpOBaHHOH TeperoHKO c MpuMeHeHHeM HeOoNbIIOrO Aepsermatopa, 
HanOJIHCHHOrO CTeKIAHHOM HacayKol. TIpumenenue Jia wWemel OuNcTKH 9cp- 
PeKTHBHEIX KOJIOHOK, CHAO?KCHHbIX TOMOBKAMH MOJIHOM KOWMeHcalMu, He aso 
[OJIOMKUTEMbHBIX Pe3YJIbTAaTOB. 

B ycOBuAax MpeLusHoHHorO :bpakWUMOHUpOBaHUA Nponcxofusa CHMMeTPH- 
Sala HECMMMeTPHUHEIX COeMHeHUI U, HaNpuMep, Au-N-OyTHINponusGOp Obl 
TaKHM IlyTeM Halle10 MpeBpalleH B CMeCb TpH-A-MpomusOopa H Tpu-4-OyTuNOOpa. 
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QIKCNePpHMeCHTAAbBHAA yacTbhb 


Bce onepauiv MpoBosusuch B a3s0THOM aTMocdpepe. 
Tpu-vOytunsop. Ms 2,6 r aurua, 27,4 r Opomucroro OyTuua wu 
180 Ma abupa mpuroTopsen OyTHMTHA. QbupHbl pacrBop 27,8 r 4-OyTHUIO- 
Boro ac=upa Au-A-6yTuIGopHoOlk KucaoTHI (7°) MpHOaBuIAJICA K OXJIa2%KaeMOMy 
no —70° pacrBopy OyTHimHTHA B TeyeHHe 40 MHH., CMeCb NepeMelIMBaack 
pu aTo Temmeparype emile 3 vaca HM OcTaBAacb Ha HOUD. Ha cmefyrouruii 
eHb B peaKUMOHHY!O CMecb IpOlycKavicA JO HacbIINeHHA XJOPHCTbIM BOMOpO], 
TaOHHbIe COM JMTHA OT(HIbTPOBLIBAHcb H SPUp HM OYTHOBbIM CIMpT OT- 

TOHAIHCb. OcTaTOK BHOBb OT(pUJIbTPOBbIBaJICA MH TleperOusAJICA B BakyyMe. 
@pakuua c T. Ku. 114—119°/25 mM (22,3 r) BcTpaxxuBamacb B ee 
BopouKe c 56 Ma 10% pacrBopa meuoun. Tloce orqeeHuaA OpraHv4yeckoro COA 
(35,6 r) oT Hero OTTOHANHcb Ha BOAAHOW OaHe BOa UM OYTHOBIM CHMpT. 
K octaTKy, OJHOpOqHOL MacmoCOpa3HOl Macce, OOaBIANOCh 20 MJI BOJbI, IPH 
yeM CMe€Cb pacclaHBasacb. OpranuyueckuH ciOH OTJeIAJICA, BbICYWIMBaJIcH) 
IIpH MOMomM GeHs0la HU Neperonsasca B BakyyMe. Ilonyueno 9,5 r TpHOyTus- 
6opa (88% Teopun) c T. Kum. 109—110°/23 mM. | 
Hafizeno %: B 5,94; 5,72 

Cy.H2,B. Baruuceno %: B 5,94 


) 


Jlutepatypubie jaHuble (°): T. Kum. 9O—91°/9 mm, 108—110°/20 mm. | 
All ponua-qu-vr~u6ytuna6op. 34,65 r aurua, 27,3 © A-xm0pueroro) 
uponuma wu 250 Ma ascdupa MmpuroTroBmen A-lponummuTHh. K oxsaxeHHoMy) 
qo —70° pacTBopy MponmuimuTHa mpHOaBlasicaA B TeyeHHe 2 4ac. ocpap Ht | 
pactBop 50 r v-OyTHnoBoro adupa Au-A-OyTHNOOpHOH KUCJIOTHI, CMecb Mepe-- 
MeWIMBalacb IIpH 9TOM Ke TeMMepatType 2 yaca HW 3aTeM OCTABJIANACh Ha HOUb.| 
PeakiMOHHad Macca OOpaOaTbIBalacb aHaslOrHuHO ONMcaHHOMy  BBIIlle.} 
OctaToK noyBepradica (pakWMOHHpoBaHHOHK eperonke. [lomyuenni cbpakuunu: | 
1) 73—76°/9 mm—4,1 r; 2) 76—80°/9 mM—21,5 r; 3) 80—95°/9 mm—5,3 r;) 
4) 95—101°/9 mm—3,5 r. 
Bropaax dpakuuA UpescTaBianta coOok A-nponus-qu-H-OyTHAOOp (BbIxXO]| 
50%), veTBeptad — OyTHNOBEIH sup Au-H-OyTHNO0pHOH KucaoTH. Llocae} 
AONOMHUTEbHOK NeperOHKH H-lpOnwJ-qu-A-OyTHIOOp HMew T.KuN.77—79°/9 wM,, 
d®° 0,7484. | 
Halineno %: B 6,71; 6,66 
Cy,H.;B. Baraucneno %: B 6,43 


| 


| 
| 
| 


CUMMeCTPH3aNHA A-NPOUNHA-LH-H-OyTUHNAGOpa. 2 r 
A-IIpOMHs-qH-N-OyTHO0pa c T. Kun. 80—90°/15 MM neperonsasvcb Ha KOJIOHKe? 
(uucO TeopeTH4uecKHX TapeoK ~20) co cTeKNAHHOM HacaqKolt. Hapyxnaa! 
Temmepatypa oOorpepa 150—165°. Orornanucb dbpakuuu: 1) 50,5—54°/11 mm— 
6 Ma; 2) 54—95,5°/11 mm —7 ma. Ileppaa @pakuua upegxctaBssner co6ol Tpu-H-| 
mponus6op. | 


Hatigeno %: B 7,98 
CyHyB. Baruucneno %: B 7,74 


JlutepaTypuHble jaHubie (*) T. Kum. 62°/20 mM, 156°. 
OcraTok B ky6e MeperonssicH Cc OObIMMHEIM Jedsermatopom. Tlonyueno 11 
Tpu-H-OyTuNO0pa c T. KH. 96—98°/12 mM. 


Hatigeno %: B 6,02; 6,04 
Cy,H2,B. Brruucneno %: B 5,94 


ITUA-\U-H-OyYTHAOOPH. IunNUTHH NOmyyeH u3 4,45 r nuTHA, 36 © 
OpomucToro stTuuia M250 Mu supa. K oxaxyeHHomy Jo —25° pactBopy sTua- 
JMTHA TIpHOaBAsICA B TeveHHe 2,5 uac. aPHpHbI pacrBop 44,8 r x-6yTHIOBOrO. 
apupa Au-4-OyTHNOOpHOK KUCJOTEI, Ip 3TOM TeMIlepatTypy MocTeneHHO NOHH-. 
xa AO —70°. CMecb MepeMenmmBalacb Ip 9TOH Temneparype eme 2 yaca, 
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| 3aTeM OCTABJIANaCb Ha HOUb. PeakuMoHHad Macca OOpaGaTHIBaach aHalOrHy~ 
0 onMcaHHomy Bbiiue. [Ipu dpakyHOHMpoBaHHOH MeperonkKe nosy yeHbl (ppakunn: 
) no 67°/9 mm—I,1 r; 2) 67—69°/9 mm—9,0 r; 3) 69—80°/9 mm—4,4 r; 4) 80— 
4°/9 mm— 2,3 r; 5) 94—100°/9 mm—5,3 r. + 

Bropad pakuusa mpeyctrapnser coOoH sTus-Au-H-6yTuNOop, BEIxon 26%; 
» 0,7496. 

Haiigqeno %: B 7,06; 7,24 
Buruncneno %: B 7,02 


Pp AHaNu3s OOPOpraHHuecKHXx cogeAuHeuHUH. K wapeckxe 
‘HaMsupyemoro BemectBa (0,1—0,2 r) npuOaBasior 1 Ma 5 4 pactBopa eqKoro 
jatpa H 5 Ma 30% pacrBopa mepekucu Boxopoya. [poucxoqur cumbnoe pa3so- 
peBanue cmecu (40 Kunenus). Ilocne Toro Kak OypHoe Bpiemenue rasa mpe- 
‘pamjaetca, JOOaBmsioT ene 2 M15 H pacTBopa menoun HU 3 Ma 30% pacrBopa 
(epeKHCH BOOpOa. CMecb KHMATAT c OOpaTHbIM XOJIOAUIbHAKOM B TeyeHHe 
(0 MHH., 3aTeM MpHOaBssioT 20 Ma 1 A COMMHOM KHCHOTHI M KHNATAT ene 20 MuH. 

Ilocne oxmaxKeHuA us0bITOUHYIO COMAHYyIO KHCHOTY HeliTpanusyioT 1A 
MeOUbIO (HHAMKaTOp MeTHOpaHxK), OOaBAIOT MaHHUT u TUTpyioT 0,1 A 
[KUM HaTpOM, IIPHMeCHAA B KayecTBe HHAMKaTOpa denoudTaeuH. 

OTOT cio0coO aHasH3a OopopraHHyecKHX COeHHEHHH 3HaUHTebHO pore 
[eTOJHKH, MpeswioweHHOH B padote (1%). 


Tlocrynuso 
18 XI 1955 


WHMTHPOBAHHAA JIMTEPATYPA 


Ewe kyla dy DD. Dip pia, Ann, Chem 115, 319) (1860) 92 Es Fan ks 
fan d, Ann. Chem., 124, 129 (1862). 8 A.-Stock, F. Zeidler, Ber., 54, 531 (1921). 
me Krause, R. Nitsiche, Ber, 54, 2784° (1921) = EW Krause, RP. Nob be, 
Sie G42 127 (193l)a0. Coie Jeo hons om, Hisomiydier aoa Vea Gam premn la Aim: 
hem. Soc., 60, 115 (1938). *R. Auten, C. Kraus, J. Am. Chem. Soc., 74, 3398. 
>?) Wo Plats Ose Di Ritter, J25 Am. Chem: Soc. se/6,, L710, (1954): 
'B. Mc. Muxaitaos, Il. M. Aponosuy, JAH, 98, 791 (1954). 29 B. M. Mu- 
euros 0, AW lteronepa, Mes, AH CCCP) OXH, “Ne “6; 911249 (1955); 
mH. Snyder, J. Kuck, J. Johnson, J..Am. Chem. Soc., 60,' 110 (1938). 
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Jjornagn Aragemuu nayx CCCP 
1956. Tom 108, Ni 3 


XHMHA 


E. Tl, MHXEEB 


POTOXJIOPHPOBAHHE JIMSTHJIQUXJIOPCHJIAHA B /KAJLKOM 
COCTOAHUU 


(ITpedcraereno axademuxom H. H. Hasapoevim 6 XII 1955) 


Bnepsple xOpupoBaHHe AMSTHIAUXMOpCHMaHa OblNO OCyMecTBIeHO Mocpes- 
CTBOM XJIOpHcTOro cyibpypHwla B IpHcyTCTBHM MepeKucH OeH30HIa pH Harpe- 
BaHHH CMeCH Ha BOAAHOH OaHe B TeYeHHe HeECKOJbKUX YacoB (1,7). A. JI. Tler- 
pOB HM COTP. XJIOPHpoOBaH HITHIAMXIOpCHaH B MapooOpasHoM cOcTOAHHM 
ra3000pa3HbIM XJIOPOM IIpH OCBeLeHHH yJIbTpaPHoOeTOBHIM cBeTOM (*). XwJ0- 
PHpoBaHve MpOu3BOAHMOCh B NMpHOope, NOSBOMAIOWIEM 3HAYHTeIbHY!O YacTh 
OOpasylOWlMXCA MOHOXJIOPMPOMSBOAHBIX BbIBOAMTb M3 cepbl XJOpHpoBaHus. 
Jl1uTesbHOCTb Mpolecca B 3TOM cuy4ae AocTurana 51,5 ac. 

Hamu ocylllecTBuJIeHO XJIOPHpOBaHHe AMITHIAMXJOPCHJIaHa B KAAKOM COCTOS- 
HHH Tas0oOpa3HbIM XJIOPOM Ip OCBeIeHHH JaMNOM HaKkaJIMBaHHA MOLLHOCTHIO 
B 150 sr. IIpucoroxm0pupoBaHHn AMSTHIAUXNOpcHsaHa BHaYase HaOMOaeTC 
HHAYKUMOHHbIN Wepvol, AIAWMHcA B IpHMeHABLIMXCA HaMH YCJIOBHAX OKOUI 
nosyuaca*. CKopocTb XJIOpHpOBaHHA, B Havasleé MpakTHYecKH paBHan HyJIN0, 
B TeYeHHe HHAYKUMOHHOTO MepwoOsa WOcTeneHHO HapacTaeT HW CTaHOBHTCA BeCb 
Ma 3HauHTeIbHOK MO OKOHYAHHH ero. Hanpumep, pu nosaye xs0pa CO CKOpOcTbIO 
Onu3sKOH Kk 0,33 r-MO. B Yac Ha 1 r-MON. XNOpHpyemoro coeqHHeHHA H IpH 
Temuepatype 15° xuop ToTuac HalleO BcTyNad B peaklHio, He HakallJIMBadch 
B 2KHKOCTH. 

CnefyeT OTMeTHTb, 4TO MocNe 3aBeplieHHA HHAYKUMOHHOTO nepyHosa, 
B Cilydae HeMpOAOJMKHTebHOrO MepepbiBa B Nofaye xsopa, Up BOs0OHOBWJe- 
HHH XJIOPHPpOBaHHA HMHAYKUMOHHBIM Tepuoy oTcytcTByeT. Haodopot, nocae 
JJIMTeIbHOTO MepepbiBa, Mp BOSOOHOBJIeHHH Nofayw xOpa BHOBb HacTynaer 
MHAYKUMOHHbIA NepHOl, Aawwuiica Tem Oombuie (B H3BeCTHBIX Mpefemax), 
yeM OoyIbuIe Obl MepepbIB. 

IIpHuvHo HaM4HA MHAYKUMOHHOTO NepHofsa ABIAeTCH MpucyTcTBHe B 
aJIKHXJOPCHIaHaX PaCTBOPeHHOFO KUCOpOfa, KOTOpPbIH, COeMHHAACh c OOpa- 
3YIOINMMHCA CBOOOMHbIMA pasuKalaMi, IpeNATCTByeT pasBUTHIO LeMHOro mpo- 
wecca XJIOPHpOBaHuA JO TeX MOp, MOKa OH He OyyeT Haleno cBa3aH. PesKoe 
TOPMO3ALee AeHcTBHe KUcOpOa HAMM HaOwOJalocb Ip MponyckaHHu OHO- 
BPCMeHHO C XJIOPOM caOOro TOKa BOSAyXa B XJOPUpyeMblt AusTHIAUXNOpcHaH 
MOce SaBeplweHHA MHAYKUMOHHOTO Mepwoga: OeclBeTHaA XKHAKOCTb Yepes 
HeCKOJIbKO CeKYHA Nocse Havasla MpONycKaHuA BOsyxa HpMoOperasa MHTeH- 
CHBHy!o OKpacKky XslOpa, KOTOpaH Ucuesaa JIMUIb Yepe3 HECKOMbKO MHHYT 
mocie IpekpalleHuA Nosawn Bossyxa. 

XJOpMpoBaHve 3aKkaHYMBaOCb HAMM MO JOCTHXKeHHM IIpPHBeCOB, COOTBeT- 
CTBYIOWIMX Nogaue 1; 0,875 u 0,75 r-mon. xmopa ua | r-mou. WHSTHIAUXIOp- 
culaHa. M3 cmeceli nocme xNOpHpoBaHHA, HapsAyy c panee ONMCaHHBIMH @- 
8- XJIOPSTHASTHIAUXJOPCHaHaMM, HaMM BbINeIeH HW OXapakTepH30BaH AUX sOp- 
AMSTUAAUXNOPCHNaH, MOBHAMMOMy, ABIsIoUlMlica «,6’-7uxnOpAusTuAUxXMOp- 
CHJIaHOM. 


| 


* WuqyKuvonnelit nepHox MpuMepHo TaKoli xe AMUTeMbHOCTH Ha6mMONaICA HaMH TaKxe 
H MIpW POTOXOpHpoBaHHH ApyruxX aJKMAXJOPCHAHOB B aHaJIOrHUHbIx YCJIOBHAX. 
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PesyubTaTbI XOPHpOBaHHA UpHBOAATCA B Tabu. 1 (MON. OH, B Mporen- 
ax). B qByx MocaeqHHx cron6uax TaOMHUbI JA conocraBeHHA IIpHBeeHbI 
(€peCdHTaHHbIe HAMH Pe3yJbTAaTbl pahee yHOMAHYTHIX paGoT, (3, 2). 


TaOauna 1 


5 . 

8 = g 
Bemyectsa $ is t (8) (4) 

Lot Sor ae, 
(CgHs). SiCl, 26 32 40 | 28 | 44 
CHs;CHCl \ 
Paice 22 21 PY) |p AXS | Ai 
CH;CH, 


CICHCHa | 
2O1U ls 


spate? 31528 he 27 29 | 48 
ge 


lu- wu nommxsopugni 
HM mlOTepH at to ft ioe to. ee 


ConoctaBsieHve pe3yAbTaTOB CBUAeTebCTBYeT O HEOCIOpHMOM Iipeumymlect- 
€ HCHOJb30BaHHA XOpa MO CpaBHeHHIO C IpMMeHeHHeM XMOpHcTOrO cyby- 
Wa. CpaBHuBad SHepreTHuecKkHe 3aTpaTbl H CKOpOCTH xXMOpHpoBaHuA, cye- 
yeT IIpH3HaTb XJOPHpOBaHHe AMSTHJIAUXJIOPCHaHa B XKHAKOM COCTOAHHH He 
eHee BbITOAHbIM, YEM XJIOPHPOBaHHe B MapOOOpasHoM cCOcTOAHHM, K TOMy 2»%xe 
NepBoM cyly4yae alllapaTypHoe opopMvienve U OcymecTBIeHHe xu AKOctasHOrO 
pollecca HecpaBHeHHO Mpoue. 

OnucaHuwe ONHTOB. XAOpupoBaHve NpousBOsuNOch B Tpexropszoli 
om6e emkocTb1o 800 Ma, NorpyxXeHHOH B OyH3eHOBCKHM cTakaH eMKOcTbIO 2 
CHaOKeHHOH 9-lIapHKOBbIM OOpaTHbIM XOJIOJHJIbHHKOM, TpyOKOH Aa NO,aqH 
jopa wu TepMometpom. IllapHK TepMOMeTpa MOMellasica BONH3H BbIXO,HOrO 
TBEpCTHA TpyOKH, NOABoAAMeH xoOp. JA salllMTbI OT Bar BO3yxXa BepXHHH 
OHe, OOpaTHOTO XOJOJWJIbHHKa COeCAMHAJICA C KOJIOHKOM, HanlloswHeHHOn 
JOpHCTBIM KasbuneM. KonOa saMMbl HakaJIMBaHHA MOMelaacb Ha paccTos- 
uu 1—2 MM OT CTeHOK OYyH3eHOBCKOFO cTakKaHa. 

700 r quaTHAUXNOpcHana c n% 1,4320 u d2° 1,0535 nomemlamucb B Kom6y, 


ITEM IIPH OCBeWleHHH MH KOMHATHOH TeMIepaType HayHHasocb MponyckaHHe 
qopa B AUSTHIAUXOpcHmaH CO CKOpOocTHO OKONO 1,5 r/MuH. PKUAKOCTb B KOJI> 
2 TOTYac MpHoOperana oKpacky xopa. Uepes 5 MuH. MOfaya xOpa Mpepbi- 
aIacb HW peaKIMOHHad CMeCb IPH OCBeMCHHU BbIJepKUBalacb B TeveHHe 20— 
) mun. B Konte BbIepxKKH TemMMepaTypa HauMHasa MOBbIMATbCA, KHAKOCTb 
PH 9TOM MOcTeMeHHO OOecUBeYMBaacb C BbINeIeHHeM Iy3bIPbKOB XJIOpHCTOrO 
ylopowa. Yeenmuyenve TemMepatypbl Bile 30° MpeqoTBpallaioch NepHoyu- 
.CKHM OXJaxKeHHeM Kon! BORON. Tlocme nomHoro OOeclBeYHBaHHA %KUAKOCTH 
6yHSeHOBCKHM cTaKaH MycKaJlacb NpOTOUHAaA BOfa M BOSOOHOBANOCh Npory- 
<aHve XOpa B AMSTHNAUXMOpcusaH CO cKOpocTbio 1,5 r/MHH, KOTOpas NoAep- 
MBaslach TakOH JO JOCTHKeHHA 3aaHHOrO TipHBeca. OxJaxKeHve IpOTOUHOK 
oH c TeMnepatypoli 3—4° oGecrieyHBasIO Noseprxanue B KOO TeMieparypbl 
5—18°. Ilo okoHYaHMM XJOpUpOBaHHA XHAKOCTh JIA yasleHHA pacTBOpeH- 
FO XMOPHcTOrO BOAOpoOsa UposyBasacb B TeyeHHe 15 MMH. CYXHM BOS3JlyxOM. 

Pa3yenenve cmeceit MpousBOAUM0Cb Ip aTMOCPPepHOM aBeHHH Ha KOMOHKE 
acbibeK THBHOCTbIO B 30 TeopeTHYecKHX TapeOK. YMOMAHYyTOeB MTepatype (*) 
[IbHOe pasloxKeHHe G-XOpISTUMSITHIAMXNOPCHNaHa HAMM HaOMOLaNOcb TOJIb- 
) B culy4ae MCHOb30BaHHA B KOJIOHKE HacaQ{KW M3 HeprKaBelolle cTasu, NO]- 
priuelica KOppo3HH (MOKpbIBIeHcA XJOpHyamMu MeTamoB). Ha uucTrou 
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HepxKapeiouleH crasu, a Takxe Ha PapPopoBok HacajKe 8-xIOpSTHSTHIAUXIOp 
CHulaH Tip TeMuepatype KumeHua (182°) pasmaraeTca NOBOMbHO Me] JIeHHO. 
CocraB MpomexyTouHDIx dpakuvii BEuNcaanca mo nuoTHocTaM. Magni 
BHyasbuble BelllecTba NO{BeprasHcb NOBTOpHOM MeperoHke Ha KOJIOHKe 
B pe3yubTaTe 4Yero OHH NOyuaHcb B AOCTaTOUHO YMCTOM COCTOAHHH. 
a-XTOpITHAITHUARUXAOPCHMAH, T. KUN. 163°, n2 1,4573 


20 1,1985, MRp Haliqeno 43,55, BpraucneHo 43,64. 


Hafigeno %: rugp. Cl 37,02 
Baruueneno %: rugp. Cl 37,04 


BX TOpaTHASTHAAUXNOpcHaAan, T. Kun. 182°, n® 1,4600 


d? 1,2166, MRp Haliqeno 43,52, BbraucmeHo 43,64. 


Hafigeno %: rugp. Cl 55,17 
Bpucieno %: rugp. Cl 55,53 


IIpu HarpepaHHu c 6e3BOAHBIM XJOPHCTHIM aJIOMMHHeM B-XJOpSTHIITHIAUXIOp- 
CHlaH ObICTpO pa3maraeTcHd Ha STHJITPHXOpCHaH WM STHJeH. 
WuxnopqauatTuaAAuxnopcuaan. OcraTku HecKOMbKUX OMbr 
TOB TMOCAe€ BbICCHHA MOHOXJIOPSTHJSTHIAAXMOPCHAaHOB NOABeprasuch pas: 
TOHKe Ha MJIeHOUHOM KONOHKe c adekTuBHocThio 10 TeopeTuyecKUX TapeOK. 
IIpeo6naqaiomel B ocTaTKaxX OKasaJlacb (pakuuaA c T. Kun. 212°, n° 1,486 
uw d2° 1,3412, npegctaBnsatoulaa coOol OecuBeTHylo x*UAKOcTb. IIpu ee 
3ToH dpakunH 0,5 4 pacTBOpOM e{Koro HaTpa BbIeAeTCA HapAAy c NpOu“M 
BellecTBaMH aTueH. MRp Hatizeno 48,42, Bpruucneno 48,48. 


[> Halizeno %: rump. Cl 47,27 
Jina 3 atomos Cl B CyHgCl,Si sBpruncneHo %: rugp. Cl 47,07 


| 
| 
| 
] 
| 


B cooTsercTBH C UpefcraBlenvem oO B-pacilenmeHHH xXOpasKuAXIOpcHsa 
HOB OTUIeMIeHHe 3 aTOMOB XJOpa HM STHJeHa IPH THApomH3e pasOaBeHHON me 
NOUbIO MOKET ObITh XapaKTepHbIM TOMbKO JA OAHOTO H3 WIECTH BOSMOKHBI 
M30MEPHBIX | MMXJOPAMSTHITAXIOPCHaHOB: Aa a, B’-uxnopAUusTHALUXIOp 
cusiaHa. 

Bpipaxkaio OnarogapHocTtb A. M. HeurymMosoi, BbinomHHBIWel onpeseneHu 
ruypomwMsyemoro xsopa. | 
3 Tlocrynuno 
5 IX 1955 


UMTHPOBAHHAA JIMTEPATYPA 


tD.: I... Hurd, J; Am, Chem. Soc... 67, 1819=(1945).  * 0. Hoss 
ee e ailey, et al., J. Am, Chem. Soc., 76, ary (igen. STACY Tet p OF 


B 
. TowHomapenxo un gp., JAH, 100, Ne-6, 1107 (1955). 
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Jornsage Akagemun nayx CCCP 
1956. Tom 108, Ne 3 


—_s 


XHMH A 


B. A. TIAJIbM 


K BONPOCY O MEXAHH3ME XJIOPHPOBAHHSA 
APHJICYJIB®OKHCJIOT XJIOPCYJIB®OHOBOHM KHCJIOTON. 
XJIOPHPOBAHHE n-®EHWJIYPETHJIAHCY JI b®OKHCJIOTHI 


(I]pedctaezexo akademuxom B. H. Koxdpareessim 22 X 1955) 


MoxkHO CYHTaTb yCTaHOBJeHHbIM, YTO XJOpcyJbt—bHpOBaHHe apoMaTHYecKHX 
COCAHHEHHH TpoucxoguT B ype ctaguu (*°,”). 3 Hux nNepBaad mpakruyecku 
HeoOpaTHMa, BTOpad xe ABJAeTCA PaBHOBecHOH: 

4. ArH + HSO,Cl — HCIt + ArSO,OH: 
2. ArSO,OH + HSO3Cl 2 ArSO,Cl1 + H,SO,. 


(4) 


OG6paTuMoctTb BTOpol cTauv, 3aKuOUaIOlelicA B XJOPHPOBaHHH apHuicysb- 
POKHCJIOTHI XJIOPCYJIbPOHOBOH KUCOTOH, JOKa3aHa B paOoTax A. A. Cnppic- 
copa H IO. JI. Ky3pmunon (°,*)*. 

B. JO. AcuuukuM lpeqNpHHATa NOMbITKa H38yYHTb 3aBHCHMOCTb peaKI[HOH- 
{OCMOCOOHOCTH 3aMeCIICHHBIX OCH30JIOB pH XJIOpCybpHpOBaHHH OT HX cTpoe- 
IMA. OjHako, OllepHpyad KOHCTaHTaMH CKOpOCTH, BbIYHCJICHHbIMH, HCXOAA HB 
IPCANONORKeHHA O NpOcTOH OUMOeKYIAPHOCTH Mpowecca, OH He MOF JaTb JeH- 
TBHTeCJIbBHOFO pellleHHA 3TOH UpoOsempI. KomwuuecrBeHHOe H3yyeHHe 3aBHCHMO- 
TH Pe€aKIMOHHOCHOCOOHOCTH OT CTPOeCHHA MOXET ObITL, Ha Halll BSIIAL, HayaTo 
IHllIb TlOcle JeTasIbHOrO H3yYeHHA MeXaHH3Ma JlaHHOrO THMa peakuMH. Toub- 
(O TaKOli, XOTH KPOMOTJHBbIA MH TpyOeMKHH, NyTb UccMeqoBaHuA cmocobexH 
[A4Tb JOCTOBeEpHBIe CBeJeCHHA AIA PelleHHA STON MpoOeMbl. 

Hamu Opiia u3y4¥eHa peakIMA XJIOPpHpOBaHHA n-(eHUJypeTHsaHCyJIbpoKH- 
WOTbI B cMecaX H2SOa u HSOsCl pasmuunoro coctaBa. Mcnomb30Basucb Te Ke 
MecH, 4TO HW Ip u3y4eHuu tbyHKUMU KHcNOTHOCTU cucTeMBI H;,SO4—HSOsCl(°). 
OHTPOJIb 3a XOJIOM peaKIMH OCYHICECTBJIAJICA CIMeKTpOOTOMeTpHyecKH TIpH 
oMomlM mpHOopa C&-4. PeakwHoHHad M KOMIIeCHCalMOHHaA KIOBeTbI TepMO- 
TaTHpOBaIcb B Mpefenax -£0,1°. UccmeqoBanucb Kak NpsAMad, Tak M OOpaT- 
af peaKIMH Mp UcxXOAHOM KOHUeHTpaluN n-enuypeTHaHcybPOKUCIOTHI 
ANIM, COOTBETCTBEHHO, cysb(tpoxopusa) MopagKa 0,01—0,02 mou/a. Cnextpo- 
OTOMeTPHpOBaHHe MpOWsBOAMNOCh Ha JIMHe BOJHbI A 295 Mp. 

TlomyaeHHpie KHHeTHYeCKHe KPHBbIe MOAYHHANMCb MOHOMOJICKYJIAPHOMy 
AKOHY; 9TO YKa3bIBasIO Ha MCeBJOMOHOMOJIEKYJIAPHOCTh peaKUMH, 4TO HM CJIe- 
OBaJIO OKUaTb (cm. puc. | u 2). Ha puc. | naraAjHO us0OpaxKeHO JocTHKeHHE 
ABHOBeCHA C ABYX CTOPOH. | 

Ha jaHHom oGpekTe mojrBepxaetcx HaOmogenve A. A. CmppickoBa 4 
). A. Ky3pmunoit (3,4), aro KOHCTaHTa paBHOBecHA MeXxKy CyAbPOKMCIOTO 


* CymectTsopanne ucTuHHoro paBHosecua B. lO. Acnnukum oTpuiaetca (Ne Tele aur 


TAD 9TO 3aKJIOUeHHE HECKOJIbKO TIPe?2KTeCBPeCMCHHO. 


gon ee 


WH e€€ XJIOPAHTHApPHAOM B CKOJIbKO-HHOyb 3aMeTHOM cTeleHH He 3aBHCHT OT 
Temnepatyppl. Koxcranta paBHopecus &, onpesesenHad B MHTepBavle TeMepaTyp 
or 20 qo 70° npu BappupoBanun KOnLeHTpauMA HSOsCl or 4,1 no 24,8 Mom. %, 
KouleOalacb B Mpesemax 3,42—3,83. Cpequee 3HaueHne 


__ [cyappoxsopun] [H2SOs} __ 9 e 
ke | vauboxucnoral(HsOsclne 7s 


PesyubTarbl HCCJIeOBaHHA KMHETHKH OOpabaTbIBaJIHCh C/E yIOUuM te 
Ha6mofaemad Ha OMbiITe McCeBJOMOHOMOJeKYApHaA KOHCTaHTa CKOPOCTH x 
Ha CaMOM Jee ABJIACTCA CJIOKHOM BeMYHHOH: 


%-<= A, [HSOCI} + &e [HSOu], (2) 


rie fy" uke" — OuM~- sIeKYAPHbIe KOHCTaHTbI CKOPOCTH NIpAMOM HW OOpaTHOH peak 
HH, COOTBETCTBEHHO. k, H ky CBASAHbI MEK Ay cOOOM COOTHOMIeHHeM ) 


ive hae ae (3) 


3ameTHM, YTO 3Ha¥eHHA x, ONpeseeHHbIe B OAHOH uM TOL Ke cpefe AA Ups- 
MOH HM OOpaTHOH peaKUHH, COBNaaiH YOBJeTBOpHTesbHO. 
Tlocuie SKcIepuMeHTabHOrO ONpeseeHuA % BO3MOXKHO BbIUMCIHTh ky Hi 
hk, B KaXKJOM OTJCIbHOM culydae, MOML3yACb COOTHOMeHHAMH (2) H (3). B taba. | 
TIpHBeeHbI HOJYYeHHbIe TakKHM OOpa3s0M 3HaueHHA 
k, B cpefax c pa3HYHbIM cofsep»xxaHHem HSOSsCI. 


i SHaueHHaA (YHKUMM KMCOTHOCTH ObIIH OlpeeueHbl 
W\ 2 HaMH CI€KTpOPOTOMeTpHYeCKH MpH NOMOWH HHAH- 
30 KaTOpOB N-HUTpoxsopOeH30uN H 2,4-quHUTpOTONyoON (°). 
afi SHaueHua k, B CMecHx c cogepxKaHHem HSOsCl 95,0 
© u 97,5 Mon. % ABAAIOTCA TpyOO OpHeHTHPOBOUHBIMH, 
0 Tak KaK MpHXOWN0Cb H3MepATb CKOPOCTb peaKUHH 


Cc NosyNepHosoM npespanlenua OT 2,5 No 7 ceK., 4TO 
IIpH HCMOb3OBAHHOH MeTOANKe HeH3OexKHO TIpHBOAHT 
p K OOJIbLIOMY 3HAYCHHIO OTHOCHTeIbHOM OWHOKH. 
ue. 1. {—KywHeTHUeCKaa 
KpHBad H3MeHeHUA KOSb- YkKa3aHHble 3HaveHHA log Rk, Obl OTMOMRKeHbI Ha 
buuveHta nornomenua npx TpadpuKe OTHOcHTeIbHO 1/T. Ha nomyyeHHbIxX co- 
AMHe BONHE 295 MY AIA TylacHO 3akKoHy AppeHHyca MpAMbIX 3aceKaACb 3Ha- 
pees pn pe eat n —-yenua log k, upu 3,0; 8,0; 20,0 u 35,0°. Ecan 9T JaH- 
Fe oars ae a ee Hbl€ OTJOKUTh Ha rpadsbWKe OTHOCHTebHO COOTBeTCT- 
patnoh peaxuuu. Kony.  BYIOUWIMX 3HayeHHH Hy, TO NOMyualoTcA MpsAMple (CM. 
HSO;Cl 24,8 mow.%; Tem- pyc. 3), TaHTeHCbl! yrJia HaKJIOHAa KOTOPbIX paBHBI: 
nepatypa 41,0 npu 3,0° n = 2,25; npu 8,0° n = 2,25; npn 20,0° 
= 2,15; npu 35,0° n = 2,0. 

Cxopocru peakuun B 100% H:SO4 u 97,5% HSOsCl ormuuaiorea na 3—4 no- 
paqka. IlockobKy BO BCeM STOM HHTepBasle HMeeT MecTO IpAMOWHHeHHad 3a- 
Bucumocts log k, or Hy, TO HET COMHEHHA, YTO MbI MMeeM Je C KHCJIOTHBIM Kae 
TaIH30M. CyA@ 10 3HayeHMio nN, OM3KOMy K 2, K n-cbeHusypeTuaHcymBpoKUe- 
OTe MOJRKHbI NpHcoe{MHATbCA 2 MpoTona. Yurem ewe, u7To, OarofapA HasMU4uIO 
AaMHHOrpynibl, N-PeHWJypeTuNaHcyIbpOKHCIOTa ABIAeTCA He MeHee CHVJIb- 
HbIM OCHOBaHHeM, YeM 2,4,6-TpuHuTpoanuun. Ucxoqa “3 aToro, cipaBeqUuBo 
AONyileHHe, YTO B paccMaTpHBaeMOM MHTepBase H, Mbl HMEeM eNO c CysbPpo- 
KHCIOTOH, y2Ke MOJIHOCTbIO NPHCOeAMHUBWIeH OHH MpoTOH. Torga Ha6mroqae 
Masa 3aBucuMocTb log k, or Hy o6ycnoBsMBaeTcaA MpucoequHeHHeM 2-ro u 3-ro 
IIpOTOHOB. 
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000 = 2000 cek. 


Tatunnra 4* 


— a See A Ft eRe ee ee ee 
K 2 7 Konu. 
HSO, C1 Hy Bee | AOS ila doe hy HSO,Cl H, oer taatoe lattog a 
B MO. J, B MOM. J 
0,0 | —10,89} 40,0] 5,4] 4,30* 37,9 | —411,64 | 14,7] 42,21 3,92 
50,4 | 45,0| 3,82* 14,71 46,2| 3,79 
57,8 | 32,3] 3,49* 20.41 (27.0 ee G7 
i | 10,98 1 51,0} 24,8! 3:66 30,3) 52,9} 3,28 
51,0] 20,3] 3,69* 54,6 | #41,78 | 11,9] 34,7] 3,46 
60,1 | 45,0] 3,35 20,0.) 48,21 3,32 
60,1 | 46,0] 3,34* 20,0] 51,8] 3,29* 
69,5 | 107 3,97 27,5 | 124 2,94 
41,4 | —11,25 | 41,0] 26,4] 3,58* 69,8 | —12,06 | 13,6 | 123 2,91 
41,0 | 22,2] 3,65 20,0 | 230 2,64 
50,4 | 40,7] 3,39 26,5 | 308 ord 
90,4 | 40,7] 3,39 84,0 jv<+42,21 1 -B50'| 462 2,79 
58,0 | 102 2,99* 7,8 | 306 Bol 
08,0 | 86,0) 3,07 12,7 | 433 2,36 
24,8 14,48 | 22,5] 15,5) 3,81 S032 east 37 ben 2,65 
30,5 | 26,0] 3,59 8,4 | 490 2,34 
i * 
30,5 | 27,2) 3,57 95,0 | 12,43] 26/670 | 2,2 
41,0] 54,0] 3,29 77 14170 1.90 
* ’ 5) 
Sec ad aka ba 07,5, 412,50 | 2,6 | 950 2,00 
8,4 |1900 1,70 


* 3Be3fOuKOH OTMeYeHBI JaHHbie, MONyYennble npn H3ayYeHNH OOpaTHOH peaKuuH mpe- 
jpalleHHA Cybdoxsopuyza B cyHoKHcHory. 


200 400 600 800 1000 cek. 


Puc. 2. KuHernueckHe KDpHBBIe, Puce. 3. 3aBHCHMOCTb log ky oT Ho. 
TIpHBefleHHble Ha puc. 1, B KOOpAH- ’—mpu 3,0 5 2 — pu ene 5 
Hatax § log(Ae,, — Ac) — spema npu 20,0°; 4 — upu 35,0 

Cxema vccuie JLyemMon peakWHH MOxkKeT ObITb Tellepb 3allHCaHa B CJIEAYIOULEM 


Bue. 6 


eer 
{. CH;0 — ¢_ Nn, — UsH, — SO20H + 2H* 2 [CHs0—C—NH,—CsH4—SO20H x 2H?*]. 


O 
! > 
2.J[CH;0 — ( a ee C,H,—SO,0H x 2H*]}+ HSO;Cl = 
O 
=. (COs o_ NH, — CsHg — SOsC1 x 2H*] -+ HaSOx. 
O 
O 


i 
3. [CHs0 — t Ni, — C,H, —SO,Cl x 2H*] @ CHgO — C — NH,—C,Hy—SO2C1-+-2Ht. 
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Papuopecua 1. u 3 ycTaHaBmMBaloTCH MrHOBeHHO. CkopocTb peakUHH ONpe- 


menneTcA MeMIeHHOM cTafqvel 2. 
Ha6mojaemad KoHcTaHTa cKopocTu A, MoxeT OpiTb 3aliMcaHa B Cue yIOuleM 


Bue: 


RY n ' | 6) | 
k= K tho ’ 


a 


rye hy>=10—H,; Ka — KOHCTaHTa AMCcONMallMu B BOAe KOMMMVIeKca n-(eHuJype- 
THaHCyMbOKUCMOTHI C MpOTOHAMH IIpH OTULeIIeHuM 2 HavOoulee TpyAHO MpHco- 
€MHAIOULUXCA MpOTOHOB; ko —ucTHHHad KOHCTaHTa CKOpOcTH AWA cTaquN 2 Ha 
cxeme (4); nm —oKasaTesIb CTCNCHH 3aBHCHMOCTH ky, OT KMCMOTHOCTH cpen 
ho, paBHbI UACJLy MpOTOHOB, NpHCOeMMHAIOMAXCA K cyabpoKHcAoTS B CTaquH 
Ha cxeme (4); ‘7 —ompaBouHbii MHOKUTeIb K hy, 3aBMCAIMM OT THNOB 3apsi- 
HOCTH HOHOB cyJbPOKHCIOTH, YYACTBYIOUIMX B paBHoBecuu 1 Ha cxeme (4). 
S3aBucumMocTh ky OT CTPpOeHHA CYJIbPOKHCAOTH! OMpefeIAeTCH KOHCTAHTAMH 
ki u K,. Onucanwaa MeToquKa He TO3BONAeT, K COMKAICHHIO, BBIYMCAMTb STUX 
KOHCTAHT B OTACIbHOCTH. ‘Y MO2KET ObITb BHIYMC eHa Ha OCHOBE SJIeKTPOCTAaTH- | 
YecKOli TeopHu akTMBHOcTeH MOHOB. IIpunumMaa 8a cTaHapT cpely 6ecKo- | 
HeuHoOl bombuIoH TH9IeKTDMYeCKOM MOCTOAHHOM, MOyIHM: 


. “@ P 
| Es Sage ee . 


= > Oe == o= ae comic A Iam ie 

JlvanekTpwyeckad WocTrosHHad fa cMeceli H,SO4 c HSOsCl nHensBectTHa. 

[IpuHOmmKeHHO QHA MOXET OpITh NIpuHHATa paBHoH 90. Monn pa Auye MOKHO } 
oueHuTb fr = 3A. Torja 


Oi” 
3Hast {, MOXKHO BEIMMCIMTh oTHOIWeHHe ky/Kq. Jina «a-cbeHuiypeTHnaHcyJb- 


coxucnotsr mp 35,0° ki/Ko=1,5-10°4. Beraucnenun np Apyrux Temmepa-} 
TypaX JIMIMeHbI CMbICIa, MOCKOJIbKY HeH3BecTHa TeMMepaTypHaAd 3aBHCHMOCTb 
H,. (Jocnequaa MoxkeT ObITh HaliqeHa Ha OCHOBe CONOCTaBJIeCHHA pe3yJIbTaTOB 
M3yYCHHA 3aBHCHMOCTH KHHETHKH XJIOPHPOBaHHA OT KHCJOTHOCTH cpeb! Aaa 
HECKOJIBKUX CYJIbC(OKHCIOT. 

Uckpenne Onaroqapro H. M. UnpKopa 3a px cymlecTBeHHbIX COBeTOB HM 
yKasaHu B XOJe BHINOIHeEHHA aHHOi paGorTot. 


— e- if 
ene *miRT 
Taptyckuit Tlocrynuso 
rocyfapcTBeHHbIM yHUBepcuTer 19 X 1955 
: 
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Jlokaagn Akagemun HaykK CCCP 
1956. Tom 108, Ni 3 


XHMHA 


# 
. “ueH-Koppecnonyent AH CCCP Bukt. H. CMHLLbIH un B. TF. ®©HHAKOB 


~WSYYEHHE H3OTONHOLO OBMEHA MEDKJILY FASOOBPA3HbIM 
KHCJIOPOJOM HW CYJIB®ATAMH LWIEJIOUHbIX 3JIEMEHTOB 
ta) IPH BbICOKOMW TEMMEPATYPE 


Tio HacTosulero BpeMeHH ONYONHKOBaHO MaslO paOoT, NOCBAIICHHEIX H3yue- 

IM1O H3OTOMHOTO OOMeHa MEX Ly ras0oOpasHbIM KHCJOPOAOM UM TBEpALIMH OKHC- 
IaMH WIM CONAMH KUCOposcosepxKamux KucnoT. Annen u Jlenyzep (1) uc- 
efOBasIH OOMeH KUcMOpoa, OOoramjeHHorO H30TONOM O!8, ¢ oKHCMaMH MeqH, 
coOaIbTa UH HUKeIA. B cayuae CosOz creneHb OOMeHa CTpeMHTCA K IpeqenbHort 
seJIMUMHE, 3aBMCAMel OT TemMepatypbI (oKON0 36% mpu 700° u oKono 67% 
ipH 800°). Xayrou u Buurep (*) u3sy4aHM U30TONHbIM OO6mMeH ra3s006pasHoro 
cucmopona c y-Al,Os, ThO2, TiO. u ZnO. Ycranopneno Hammuve AByx cTa- 
IM, OTM4AIONNMXCA CKOpOcTAMN peakuH. U3yyaa np nomomu O18 mexaHu3m 
<aTaJIMTHYeCKOrO OKHceHHA CO KHcIOpOAOM B IpHcyTcTBHH MnO», C. M. Kap- 
qauepa H A. M. Posen (°) o6OHapy2xxHIH H30TOMHEI OOMeH MexK]Y KHCIOpOOM 
yKa3aHHbIX ra30B HW KaTausaTopa. ®. M. Batinmiretn u [. A. Typoscxun (*). 
JOLACHHVJIM STO ABJICHHE HaJIMYHeM CEAOB BOI B IPHMeHeCHHOM KaTasIM3aTope.| 
1. A. Mapronuc u E. IT. Unpnuescxas (°) noKa3amu, 4To BIMAHMe Baru Ha 
-KOpOCcTb OOMeHa KHcOpofa Mexy V2O4 uw Os HeBenuKo. JI. A. KacaTkuna 
(6) H3y4uJIa KHHETHKY H30TOMHOTO OOMeHa KHcOpOfa HM BOAAHOTO Napa c a 
ua B-MnOz u V,O;, ompesemusia 9HeprHio aKTHBalHH yKa3aHHbIX MpoleccoB 
H YCTAHOBHJIa BJIMAHHE Ha CKOPOCTb H30TOMHOrTO OOMeHa TaKHX JOOaBOK, Kak 
K2SO4 uw KOH. IIpu temnepatype 500° oOmen Kucnopoya Mexyy Oz H K2SO« 
10 He Obit O6Hapyxexn. A. B. Tpodumos (*) H3y4Hs pH BbICOKOM Temmepatype 
(300—920°) KHHeTHKy OOMeHa Mexy raz00OpasHbIM KHCOpoqoM Hu KapOoHa- 
raMH Oapvia, Kabila u HaTpua. Bo Bcex cly4aiX H3OTOMHEIM OOMeH HMed 
MecTO, HO 3aTparuBaJI KpWcTaIbl H3yUaeMbIX COeAMHEHHH Ha OrpaHHyeHHy1o 
ParyOuHy. 
' Hamre uccuefoBanne uMesO cBOe 3aayel H3y4yeHHe H3OTONHOFO OOMeHAa MeXK- 
Wy ras00OpasHbiM KUCJOPOOM HU cybPpaTaMu U[eMOYHbIX SJIEMCHTOB TIpH BBICO- 
KOli TeMIlepaType c WesbIO cpaBHeCHHA MpOYHOCTH CBA3H KHcOpoya B ykKa- 
3AHHBIX COJIAX. 

Jina BEIMOMHeHUA paSoTHI Obila CKOHCTpyHpOBaHa ycTaHOBKa, CX€Ma KOTO- 
Doli MpuBogutca Ha puc. 1. Boga, coxepxKaBuias oKouo 1,3 at.% O1, cuerKa 
HONKUcAANach UpH momomu H,SO4 uw nosBepratacb auekTpomusy. Tomy4as- 
WHlicd KUCMOpOA OcBOGOxKAaJIcA OT CeMOB BOLOpOMa B TpyOKe c KaTaHU3aTOPOM 
A OCyIMasICA B JIOBYIUKaX, OXwa%KaeMbIxX CMeCbIO CyXOro JIbfla HM alleTOHa. 
CKOpocTb BHKCHHA rasa Yepes yCTaHOBKY peryJMpOBalacb aBTOMATHYECKH. 
oBu2xKHOH KOHTaKT peOMeTpa ycTaHaBJMBasIcA Ha ONpejeseHHOH BBICOTE; 
Ip MOHWKeCHHH YPOBHA PTYTH, HCMOMb3OBaBUIeHCA B Ka¥yeCTBe PCOMCTPH- 
JECKOM OKHKOCTH, BKJOUaICA 9JIeEKTpOH3ep MH Mpoucxosuo NoMOHeHHe 
3allaca KHCIOpOa B EMKOCTHOM LWMJIMHApe. QJeKTPONH3 ABTOMATHYCCKH IIpe- 
<pallasica MOce MOMHATHA Ha HeOOXOAMMy!O BbICOTY YPOBHA PTYTH B TpyOKe 
yeomeTpa. YcTanoBka padoTasa pH AaBeHHH Ha 4—O MM PT. CT. BbILIe aTMO- 
pep Horo. 
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Peaxuua oOOMeHa OcymlecTBAaIacb B KBaplleBoH TpyOKe, oOorpeBaemon 
auleKTpHyuecKol neubio. Mccaekyemple COvIM MOMeLasIMCb B MaTHHOBOM JIOAOU-) 
Ke BHYTpb TpyOKu. JIna yMeHbuieHud OObeMa peakKUMOHHOTO MpocTpaHcTBa 
B TpYOKY BCTaBIAIHCh KBapueBble BKMaspiuu. Temnepatypa perysMpoBaslace 
IIpH MOMOWM TepMollapbl H TepMoperysnTopa. H3mepenue ee MpOHSBOAMJOCHs 
NOcpecTBOM MOTeHWMOMeTpa. OOpasilbl KUcOpofa Yepes OMPeeeHHBIC MPO- 


# mace-cnekmpo- 
mempy 


Puc. 1. Cxema ycraHoBKu Aa H3y4eHHA H30TOMHOrO OOMeHa Mexy rasooOpasHbIM KHC- 
JIOpofoM Hu TBepAbIMu couasmu. J — aeKTpomH3ep, 2— pene, 3 —eMKOCTHBIK WHJIMHAp, 
4 — nosymxu, 5 —tpyOxa c KaTanu3aTopomM, 6 —peomeTp, 7 — MOfBHXKHOM KOH- 
TakT, 8 — S5nexTpwuecKad Teub, 9 — KBapueBad TpyOKa C MwaTHHOBOH s0f04KOH, 
10 — tepmonapa, J1 — norennuometp III], 12 — Tepmoperynatop OPM-47, 13 — yH- 
JMHAp Ana oT6opa o6pasyos, 1/4—npnemank oOpasnoB rasa 
MeCXKYTKH BDeCMeCHH oTOupasHcb B 3BaKYHpOBaHHbIe TIPHCMHHKH UH aHaJlH3upo- | 
BasIMCb T1pH MOMOWH cepHHoro Macc-clieKTpometpa Tuna MC-1. Cojepxanne 


O'8 B ra3e onpesesANOch U3 OTHOWECHHA BeIMYHH NMKOB Macc 32 u 34 (Ose u 
016018), Ilo JaHHbIM' aHamH30B COCTAaBJIAJHCb Tpa*HKH 3aBHCHMOCTH M30TOrI- 
HOrO cocTaBa MpOxoyAulero ra3a OT BPCMeCHH. OTO NOSBONAIO ONpefeATh KO 
sHuecTBo O18, nepemegzuero B TBeEpAytlo (asy, a CefOBaTebHO, HM CTeMeHb 06- 
MeHa. IIpeqBapuTembHO OplsiIo ycTaHOBJIeHO, YTO WO TemnepatypHI 830° MoxKHO 
mpeneOperaTb H3MeCHEHHEM H3OTONHOTO COcTaBa MpOXoAAero KHcMOpoqa 3a 
cueT OOMeHa c KBapleBo TpyOKol. 


1 a0 Wena! 


Hsotonnpid O6OMeH MexKAy LasooOpa3sHbIM KHCJOPOOM M CyJb@aTaMH wMeNOUHbIX 9TeMeHTOB 
(Bpema o6menHa 7 ac.) 


Coennnenve | Li,SO, | Na,SOQ, 


K,S0, | Rb,SO, | Cs,80, 
T-pa onsitos B °C | 680| 729| 775 | 763] 790] 818] 766| 794| 821} 686| 725] 762] 680] 742) 797. 
Omen B J, 1,75 15,74 | 11,25 | 0,88 14,46 | 4,19 | 0,40 10,73 | 0,81 | 1,40 | 1,60 | 3,11 10,59 | 4,32] 1,26 | 


Jina oOMeHa UCHOMb3OBaNHCb XMMMYeCKAM YHCTHIe MpemapaTsl cysbpaTos 
JIMTHA, HATPHA H KasHA, MpoKaseHHble pH Temmepatype 500°. Cynndarsi py-- 
OMAMA HM We3HA ObINM MpHOTOBMeHbI H3 COOTBETCTBYIOWWMX HUTPaTOB BEITApH= 
BaHHeM C HeOOJIbIIMM H3ObITKOM KOHICHTpHpoBaHHoli H,SO4 u nocnexyiouluM 
MpOKaIMBaHweM JO MOcTOAHHOrO Beca MpuH Temuepatype 700—800°. IIpous- 
BeeHHbIi aHamu3 ua cofepxanue SO; noKasan AOcTaTOUHYyi0 WcTOTY ucHoOsb- 
30BaHHBIX comeH. BenwunHbl HaBeCcOK H3y4aeMbIX COeMHeEHHH KONeOamTMCh 
B mpegenax 1,1—6,3 r. MaxcumManbuaa Temnepatypa onpiTon JWia KaxKjoro 
cysbata Obiia pasiM4HOli HM 3aBucea OT JeTyYecTH Mpellapata Np TpeHupoB- 
Ke ero B ryOOKOM BakyyMe Tepex mpopeyenuem oOmena. YOninb Beca nocse 
TPpCHHpOBKH He MpeBbuana 0,1% oT HcxOAHOH Benu4uHHE. Brabn. 1 IIpHBeeHbI 
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eSYJIbTATHI OMbITOB, JWIMBUIMXCA 10 7 Yac. 3a STO BpeMA Yepes peaKWMOHHOe 
POCTpaHcTBO Tpoxojust0 S00—600 Ma Kucnopojga (pH KOMHaTHOM Temnepatype 
aTmMocdepHoM JapseHun). YMenbuenve cofepxanns O!8 cocrapnano or 0,002 
9 0,101 ar. %, B TO BpeMA Kak MeTO,HKa aHanu3a NosBawaa onpeesATb 
SMEHEHMA, COocTaBsioulue +-0,001 ar.% O18. Cpequaa TouHOcTS ompejenenna 
reneHH OOMeHa B OMMCbIBaeMBIX OMbITAX JocTuraa +5% uw yMeHbIamach Jo 
-10%, Korga oOmeH cocraBnan meHee 0,7%. 

Yqelbuat NOBepXHOCTb cysbPata WMTHA Oba ONpesemena MeTOJOM HecTa- 
HOHapHoro rasoporo noToKa (*),H cocraBuna 4,3 M?/r. Jlna cybbatos waTpusa 
KaJIMAl TEM 2K TyTeM OblVIM HalieHbl, COOTBeETCTBEHHO, BeHUHHI 1,3 u 1,6 M2/r. 
PaBHeHHe BeJIMYHH KPHCTaJIJIOB OJ] MAKPOCKOMOM jlaeT OCHOBaHHe CUHTATH, 
PO yAebHaA MOBepXHOCTb HaluMX OOpasyoB cybsaTow pyOujusa u Wesna HesHa- 
ATENbHO OTIMYANACh OT yJeIbHOH NOBEPXHOCTH CYbPaTOB HAaTpHA UM Kaus. 
OSTOMY IH UYeTHIPeX YKa3aHHbIX coueli 
OHO NPHHATb yebuy!O NOBEPXHOCTb paB- 
OH B cpegHem 1,5 m?/r. 

B cBx3H c TEM, YTO paccuHTaHHOe KOJIH- 
SCTBO ATOMOB KHC/OpOJa, HAXOAAMLMXCAH Ha 
SBP XHOCTH KPHCTAJIJIOB IPHMCHEHHBIX CYJIb- 
aToB, B 10—100 pa3 MeHbUIe 4YHCIa ATOMOB, 
OBEPriuHXcA OOMeHY, MOXHO YTBepKJaTb, 
PO OOMEH IIPOHCXOJHT He TOJIbKO Ha MOBepx- 
OCTH, HO 3aTparHBaeT HW BHYTPeHHHe OGsacTH 
DUCTaJIJIOB, T. €. CONpoBoxaetca Auddy- 
fei O'8 BraryOb KPHCTaMIMYeCKO pellerKH. 

Ecuim B3aTb 43 TAO. 1 3KCMepHMeHTAaJIbHbIe 
AHHbIe O cTeMeHH OOMeHa B TeMMepaTypHOM 
HTepBale 742—772° u OTHECTH 9TH BEHUMHbI 

1 mM? noBepxXHOcTH comH, TO MOmy4aroTca 
lefyoulve YHCa, XapakTepH3yrollve OTHO- 
ITCIbHYIO CHOCOOHOCTh H3YYeCHHBIX cyJbipa- 


Li Na K Rb Cs 
AmomHble HOMEDa 


Puce. 2. ConoctapjeHue 


9B K OOMeHY Cc ra3000pa3HbIM KHCJIOpOOM: 
igSO4 2,7; NasSO« 0,6; K2SO2 0,3; RbeSOa 
1; CsgSOa 0,9. Haumenburyto cnoco6HocTb 
H30TOMHOMY OOMeHY C KHCJIOPOJOM MposB- 
AeT cybdpaT KamHA. BemwaHHa OOMeHa BO3- 


HeKOTOPbIX 
(H3HUeCCKHX H XHMHUYCCKHX CBOHCTB 
cyIbaToB WieOUHbIX  9JICMeCHTOB. 
J — cTemeHb H30TONHOrO OOMeHAa C ra- 
3000P3HbIM KHCJIOPOfOM 3a 7.4ac. pH 
Temmepatype 742—772°, oTHeceHHaa 


K | M? noBepxHOcTH coH; 2 — yObIb 
Beca 3a 2 yaca MpokanMBaHHA pH 
1200°; 3 — Temnepatyph naBneHna; 
4 — TemllepaTypbl, MpH KOTOPbIX Ha- 
YHHaeTCH BOCCTAHOBIeHHe CyJIbPaToB 
ammMuakom; § —TemmepaTypbl, mpH 
KOTOPHIX HauHHaeTCH BOCCTaHOBJeHHE 
cyJbPaTOB BOZOpO,OM 


acTaeT IIpH Mepexojye oT Hero K cybcdaTam 
ATPUA HU JIMTHA, a TaKXKe MpH Mepexoye kK 
yabdaTaM pyOuAuA Hu Wess. 

O6HapyxXeHHble aHOMaJIHH 3aBHCHMOCTH 
relleHH OOMeHa OT TemrlepaTypbl Awa NasSO., 
2SO4 4 CseSOu (Tab. 1) MoryT OpbITb cBA- 
1HbI C ABJICHHAMH MOMMMOpPHBIX WpeBpatle- 
Ali, COIMpOBOKaeMbIX CMe€KAaHHeM H, Kak CJIeCTBHe, YMCHbINeHHeM y/eJIbHOW 
\BEPXHOCTH MpemapaToB. OTH Bopocbl TpeOyoT AOMOHHTeMbHOTO Hccwe- 
)BAHUA. 

Hamu Opa cqeana NONbITKa IipHOH*KeHHOrO pacueTa SHEP aKTHBAaHH 
3yUaBerocA Mpowecca H30TONHOrO OOMena. B cay4ae Tpex yKa3aHHBIX coseli 
ACUeT IIPOHSBOMHJICA Ha OCHOBAaHHH JaHHbIX JIA ABYX HWKHAX TemiepatTyp 
BITOB. [lomy yen CeLYIoulMe BEMMUMHBI (B KKas/MOub): LigSO4 39; NagSOa 54; 
2802 57; RbeSO« 40; Cs2SO4 24. 

Haumenbuiad CKOpocTb O6meHa CysibtpaTa KaJIMA C KHCJIOPOAOM MO CpaBHeHHto 
JIPYr¥MH W3YYeHHbIMA CyJIbPpaTaMH MO2KeT ObITh CBA3AHA C OTHOCHTECJIbHO 
—HOOMIbUel MpOUHOCTbIO STOrO coeqMHeHHA. AHaJIOrH4YHaA 3aBHCHMOCTb paHece 
MeYalacb IpH HcceOBaHHH XHMHYeCKOM AKTHBHOCTH WH TepMHYECKOM CTOH- 
CTH CyIb(PaTOB WeNOVHbIX seMeHTOB (°,7°). Ilo pesybTaTamM Hameli paoorsl 
JMTepaTypHbIM JaHHbIM TocTpoeHbI KpHBble puc. 2. Muorve dusuueckue H 
IMHUeCKHe CBOLCTBa HOPMAJIDHbIX CY Ib(paTOB OOHapyKUBalwT YKasaHuyio BbIIUe 
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3AKOHOMeEpHOCTb. OKcTpeMasIbHad BeJMYMHA USYYeHHBIX CBOHCTB XapaKkTepHa’ 
WIA CpeHUX WIeHOB pala —cybpaTOB KasIMA WIM HaTpHA. | 

IIpsmoli aHanu3 u30TOMHOrO cocTaBa KMCMOposa cybPaTOB MOcMe OMNbITOB 
OOMeHa HaMH He NpOBQMMJICA BCueACTBMe TpyAHOCTH MepeBowa MX B MpMrOAHBIe) 
JIA aTOKM wemH coequHeHuA. Mpl mposemaH COOTBETCTBYIOUIMe OMBITHI, M3YTHB) 
W30TONHEI OOMeH KUcmOpoga c NagMoOu u NazCOs. Cogepxxanne O** B TBeEpAOH| 
(base Obisl0 OMpefeeHO Ha OCHOBaHHM JaHHbIX MO HSMeHeHHIO COCTaBa Fa3OBOH|) 
(ba3bl, a TaKxKe MyTeM aHaJiu3a KMCMOpOfa BOJbI MOcAe MpOBeseHHA OOMEHA MEX-| 
jy Hero H yKa3aHHbIMy COMM. Pasuulla MexkKAy WuppaMy, NOJyYeHHBIMH ABYMa} 
He3aBHCHMBIMM cmocoOamu, Oblwia MeHbIe 2%, 4YTO MOXKeT paccmaTpHna aia 
Kak JOKa3aTeIbCTBO HaeKHOCTH MpMMeHABUIerOcaA MeTOa pacueTa. 3a 7 4ac. 
cTeleHb OOMeHa-coctaBusia B cmyyae NasCOs npu 753° 47,3%, a B caly4ae} 
NasMoOa mpu 574° 18,0%, 4To cBuyeTeIbcTByeT O OO/IbUIe MOABH2KHOCTH| 
KHcNOpoOa B YKaSaHHbIX COe(MHEHHAX 10 CpaBHeHHIO C H3yYeHHbIMH cysbpa-| 
TaMH. 

PesysbTaTbI JaHHOrO UcceOBaHHA HaXOATCH B MOJIHOM COOTBETCTBHH 
C BbICKa3aHHbIMM paHee OAHHM H3 Hac (14) npescTaBeHHAMH O B3aHMHOM BJIHA-| 
HHH AaTOMOB B IeOUHbIX COMAX KHCMOpOscosepxKamux KucmoT. Manan mpoy-) 
HOCTb cysb(paTa JIMTHA M OTYacTH cymb:aTa HaTpHA MOXKeT ObITh OObACHEHA 


PasBUTHeM ABJICHHA KOHTPallOJIApH3auuu BaHHOHE SO} ,BceqcTBHe 3aMETHOTO 
NOJAPH3SYrOuLero jeHcTBuA MOHOB C OTHOCHTeJIbHO MaJIbIM paHyCOM —Li 


u Na*. «CeneKTuBHoe» nomApu3yromlee JelicTBHe KHCNOpOsa M3 aHHOHAa SOP 
M10 OTHOWeHHIO K OOBEMHCTLIM KaTHOHaM Rb* u Cs* IpHBOAMT K NOHMKeEHHD 
TIpO“HOCTH B CMbICIe paciaqa Ha OKMCJbI cybPpaToB pyOugzua u uesua. Ilo 
yKa3aHHbIM IIpH4HHaM CaMbIM IIPOUHBIM COeAHHEHHeEM 9STOTO pa ABIACTCH 
cymbipaT Kkanua. IIpH nepexoye kK MomHOqaTaM OombUIHH OObeEM LeHTpasIbHOTO 


atoMa B Hone MoO{", nocrpoenuom ananoruano SOz » uMeeT culeCTBHeM yMeHb- 
WIeCHHe «MOHOJIMTHOCTH» aHHOHa MH OcNaOMeHHe MpOUHOCTH CBA3H KUCIOposa 
B HeM. IJoq06HOe xe YMeHbIIeHHe «MOHOJIMTHOCTH» B HOHe CO?” nmponcxoyxUT 
3a CUCT MOHMKECHHA BaJICHTHOCTH LeHTpaJIbHOrO aToma. Ilo ykKa3aHHbIM IpHunHaM} 
KapOoHaT M MOJIMOMaT HaTpHA Jerye NoABepraioTcaA TepMuyecKOH AuccouMalHny,| 
HeEKeIM cyibpaT HaTpHsA. 

Ha OcHOBaHHM H3JIOXKCHHEIX Pe3YJIbTATOB MOMKHO BbICKa3aTb Mpenoo*Ke-} 
HHe, YTO H3OTOMHbIM OOMeH covet KACOPOAcofep KallUX KHCIOT c raso0OpasHbIM) 
KHCJIOPOAOM Ip BbICOKOM TeMMepaType MpOucXOAUT TeM ObicTpee, eM MeHBILEe 
XHMHYeCKaH TIPOU“HOCTb COOTBETCTBYIONIMX COeqMHeHHH. 

ABTOpbI IpMHOocaT OnarogapHoctb B. B. PusmMnMOBcKOMy 3a TIOMOILb B onmpe-| 
HeeHHH YeIbHBIX MOBepXHOCTeH HCCMeOBaHHbIX CYJIbiaTos. 


Vuctutyt dusuyeckoh xumun TloctynHs0 
Axajemuu Hayx CCCP 15 XI 1955 
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1956. Tom 108, Ne 3 


®H3HYECKAA XHMHA 


Toxaage Akagemun nayx CCCP 
A, H. MPABEXHUKOB 


| BJIMAHHE BASKOCTH MOJIMMEPH3AWMOHHOM CHCTEMbI 
: HA KHHETHMKY MOJIAMEPH3AILHU 


- (ITpedcraeneno axademuxom B. A. Kapeuroim 15 XI 1955) 
_Uimetoumecnh B smtTeparype jlanupie (1, *, 4) moKa3pbIBaloT, 4TO XapaKTep 
IBHCHMOCTH CKOPOCTH NOJMMepvsallHH OT TIyOMHbI NpeppalleHuA pasMyeH 
IA Pa3JIMYHbIX BMHHJIOBLIX COeQMHeEHHH. Tak, CKOpocTH nojMMepH3alun 
UpOJla HW BUHUMAalleTaTa B «Macce» NO Mepe yBeJIMYeHHA TIyOUNHbI Npespamlenus 
MIpe€pbIBHO yMeHbIUaloTCAH, B TO BpeMA Kak Ip NOWHMepH3alHu MeTHJI- 
‘(pHlaTa WH MeTHJIMeTakpHwaTa HaOsOMaeTCA 3HAYHTeNbHOe BO3pacTaHHe CKO- 
eTH peakuHH. Jima OObACHeCHHA NOJYYeHHbIX pe3yJbTaTOB ObIIO BbICKa3aHO 
peqmomoxenne (1, 7), UTO KHHETHKAa NOWHMepH3aluH MpH SOombwol rry6une 
EBPAMCHHA OMpeleineTcA cTPpOeHHeM MoJyuarouleroca NowHMepa: OOpa3oBa- 
f@ IIpOcTpaHcTBeHHOH MOJMMepHOH CeTKH, B y3laX KOTOPOH «3aKpelJeHbI» 
OOOUHbIC pasuKaJIbl, IPHBOAUT K YMCHbINeCHHIO KOHCTAHTbI CKOPOCTH peakKIHu 
)PhIBA H, CJeMOBAaTeIbHO, K BO3pacTaHHio cKOpocTH peakuHH. Ecau pu 
IMMepH3allHu ceTKa He OOpa3syeTcA, TO KOHCTaHTa CKOPOCTH peakWHH OOppIBa 
TaeTCA MOCTOAHHOH He3aBHCHMO OT IvIyOHHbI MpeBpalleHuA, HW CKOpOCTb 
AKUHH, ONpesesseMad B 9TOM’ CJly¥ae TOJIbKO KOHIeHTpalueH MOHOMepa 
cHcTeMe, B XOJle peaKUMH HelpepbIBHO yMeHbuIaeTcH. OOpas0BaHue ceTKH, 
) MH€HHIO aBTOPOB IMTHPOBaHHbIX BbIWe paOOT, MpOMCXOAMT JIMWIb MpH 
WIHMepH3aluH COeAMHeEHHH, coOfepKalluX CONpAXKeHHY!IO IpyNNupoBKy 
=C—C=O (MetusmetakpusaT, MeTHIakpHuaT), H CBA3aHO c NMpoTeKaHHeM 
AKIIMM KMHETHYECKHX pa3BeTBJICHHii B pe3yJIbTATe packpbITHA cBA3H C = O 
. cueT SHeprHu, OcBOOoxKalollelicA Mp akTax poctTa. 

Yka3aHHble MpesnomoxwKeHuA MpeAcTaBAloTcH HaM HeOcTaTOUHO OOOcHO- 
HHBIMH 110 CJleyIoWluM NpHyHHaM: 

1. Pacuer Tensor OOpa30BaHHA HCXOJHbIX HM KOHCYHbIX MpOAyKTOB MO cTaH- 
IPTHBIM 9HEPIHAM CBAZEM JIA peaKUMH KMHETHYeCCKUX PasBeTBJIeHHH, BKJIO- 
uolleH pacKpbITHe cBA3H C = as WOKa3bIBaeT, YTO BCJIEACTBHE BbICOKOM 

YL 
aOHJIbHOCTH rpynmuposku —C - ata peakilva OKHAa ObITh Kpaline 


OCHs 

JIOTepMHUHA H, CIeOBATEIbHO, HMCTb OYEHb BHICOKYIO SHEPrHio aKTHBALUN, 
(AUHTeIbHO IIPeBbIMNAaIOULy!o 9HEpruio, OcBOOO*AAalolllyiocA MpH akTax pocta 
2—18 xKkan/mMoup). JleficTBuTembHO, MOMarad, YTO 5Ta peaKIHA MpoTeKaeT 
) cxeme I, 4 IpHHUMas JIA SHEpruit cBaseli cnemyrommue sHayenna (*): C= C145 
can/Momb C = O 173 KKan/mMonb, C—C 85 kkKan/Moub, C—O'79 KKan/Momb, 
JEM, UTO MCXOfHOe cOcTOAHHe BbIroHee KOHeYHOrO Ha (173 + 2-145) — 
-85 + 2-79) =50 Kkan/Momb. YuersHepruv cOMpsAxXeHHA B UCXOHOM H KOHE4- 
M COCTOAHHAX HE H3MeCHHT CYILeCCTBCEHHO pe3yJIbTaTOB pacueTa. 
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O O 


+ VA oO 
oR CHE Chea + 26H; = CHC ices 
Bs OCH; OCHg 
fe) 
- t Ya 
O=CHa CHG 
t 7, ~ 
—>R—.CH, CH = 6 OCHs OCH; 


~ + O 
CH= CHeCF 
NS 
OCH. 


2. Ony6sukKoBaHHBle B MOceqHee BpeMA paOOTHI O MeXaHH3Me [enOJIMMe 
pu3saluuu TomuMeTummerakpusata (°) H O BIMHHMM MHTHOMTOpOB Ha CKOpOcT 
TOMMepv3allWM MeTHJIMeTaKpuulaTa HM MOJIEKYJIApHbIe Beca OOpasyIouluXxc: 
TlouMMepos (°) aioT OCHOBaHHA CUHTATb, YTO OOPHIB pH MOMMMepw3salMu 9STOr 
MOHOMepa OCYIIeCTBIAe€TCH B pe3yJIbTaTe AHCMPpONOpYHOHMpOBaHHA MOHMeEp 
HbIX pPaluKasOB; TAKOM MeXaHH3M OOpbIBa HCKJIOUaeT BOSMOXKHOCTH OOPasOBaHH: 
IOMHMepHOH CeTKM 3a CUeT peaKUHH KMHETHUCCKHX pa3sBeTBJICHHH. 

Ham mpejctaBiserca Coulee MpHeMJIEMbIM cJleqyromlee OODACHEHHE KHHETH 
yeCKHUX OCOGeHHOCTeH, HaOwOaeMbIX IPH MOTHMepu3a'iuh BHHHJIOBbIX COeAH 
HeHHH pu Oomburoh rayOune ipeBnamjenua. Pezxura VOppiBa Wen —Oumose 


te 


65 
55 , 
49 | 
IS 
2 
15 | 
6 
aE Te en ae TT 0 6 8 & 0 6 vac 
Pue. 1, 3aBHcHMocTb cKOpocTu nomuMe- Puc. 2. 3aBHCHMOCTb CKOpOCTH MOJIHMepH - 
pusayHu cTupona oT rayOuHbI mpeBpa- 3allHH BUH JaleTata OT riyOMHbI mpeBpa- 
mjenua; ¢ = 25°, 1% mepekucu Oensonsia menus; ¢ = 25° J=2-10-® sitmmrenn/cex. 
KYJIAPHOM peakweH Cc OWeHb HH3KOH 9Heprveli akTHBaluH (O—2 KKas/Moub) 


MH MO3TOMy e€ CKOPOCTb OJRKHA B CHJIbHOM CTeMeHH 3aBHCeTb OT Leal 
AMPPY3HU NOMMMepHbIX paquKaNOB Apyr K Apyry. OueBwHO, uTO H3MeHeHH 
BeJIM4MHbI KOHCTAHTHI OOPbIBa C TIYOMHOH, a CeAOBATeAbHO, H XapaKTep 3aBH 
CHMOCTH CKOPOCTH NOJIMMepHsalMH OT YYOMHbI NpeBpalleHHA JOMKHbI oNpe 
AeATbCA TEMH %Ke (PakTOpaMH, 4YTO HU peoOrMyecKHe CBOHCTBa CHCTeMbI (MO! 
JIeKYIAPHbIM Bec MOMMMepa, TeMMepaTypa). ComocTaBsIeHHe HMeIONNXcH B JM 
TepaType aHupix (’,8) MOKa3bIBaeT, YTO MOJIEKYJIAPHBIe Beca TMOIMMepoB, 10 
JYNCHHBIX Mp NOMMepHsallMH SUPOB aKPHJIOBOH HM MeTaKPUOBOH KHCIOT 
3HAYMTEIbHO BbILUe, YEM MOJIEKYJAPHbIe BeCa NOJIMBMHMJalleTaTa HM MOMMCTUpO! 
Jia, MOJYYeHHbIX IpH Tex %*e ycmoBuAX. IlosTOMy MOXHO ORUNaTb, YTO IPF 
NOJHMMepv3alu BUHMJaleTaTa HM CTHpOla 3aMeTHOe YMeHbIeHHe KOHCTAHTE 
oOppBa OyAeT HaOmOMaTHCA TONbKO pH MpoBeseHHH NOMMMepu3alluu MpE 
HU3KUX TeMNepaTypax HM MaJIbIX CKOPOCTAX HHHUMUPOBaHHA, T.e. pH YycNOBMA? 
OarONpUATCTBYIOMUX OOpasoBaHHlo Ooslee BLICOKOMOJEKYAPHBIX NOJUMepHbEE 
paukaJIOB H YBeIMYCHHIO BASKOCTH MOJMMepv3allMOHHOM CHCTeMBI. 
ITpopeqeHHble HaMM OMBITE! NOJIHOCTbIO MOATBepAUNM STO TpeqnonoKeHne 
Ha puc. | mpuseyena KpuBad, NomyyeHHad pu nomuMepusanun cTuposa # 
«Macce» IIpH 25° M KOHMeHTpalluN Nepekucn Gex30una 1%, us KOTOPpOK BHAHO 
uTO peakKUMA MpOTekaeT € MOCTOAHHOM CKOpOcTHIO JO TiyOuuI ibelipumeall 
35—40%, locale Yero cKOpocTh peakuuH BOspacTaeT B ~2 pasa. | 
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AHaNOrHUHble pesybTAaTb! Ob MOJYYeHI H pH coTonojuMepH3salHy 
HHUIalleTaTa B CTCKJIAHHOM J\usaTOMeTpe MpH 25° (prc. 2). 

Onpeyesenue cpesHeli MpOMOMKUTEIbHOCTH 2KH3HH TOJIMMEPHBIX paMKaJOB 

pu Gosmbwo0lt rmyOune npeppamenua (33—38%) MeTojom Nepemerkalomleroca 
CBeINeCHHA MOKa3asl0, UTO BEHYHHA t pH ITOH riyOHHe 3aMeTHO OOVIbUIe, 
€M B HavaJIbHOH cTaquW peak: JA CTHpOa pH riyOuHe UpeBpaljenua 
8% « = 11 ceK., Wa BUHMaNeTaTa t = 26,8 ceK. npn rayOuHe 33%, B TO 
peMA Kak B HavaJIbHOH cTaquM NOMMepHsallMu 7 JIA cTHpoua (*) HM BHHHI- 
metata (1°), cooTBeTCTBeHHO, paBHE 0,36 u 2,31 eK. (cKOpocTb MomMMepH- 
allMH BO Bcex cuyyanx 1,29 % B 4ac.). 

Heo6xoquMo OTMeTHTb, YTO HaGsOMalolleecH B HavaNbHOH cTaqWH NOJIH- 
lepH3alMH Oomee WIM MeHee AUTeNbHOe MpOTeKaHHe peakl\Hu Cc MOCTOAHHOM 
KOPOCTHIO H Nocmexyroulee peskoe BO3pacTaHHe CKOpOCTH peakKUHH, a TakKe 
yUleCcTBOBaHHe Ha KPHBOM pacipeyeseHHA 
OJIMMEPHBIX MOJICKYJI 10 MOJICKYJIAPHbIM Be- 
aM JBYX pe3KO BbIpaxKeHHbIX MAaKCHMYMOB 
a CBHJ[ETEIbCTBYIOT O TOM, UTO B HauaJb- 
Oli cTay\uM NOMMMepHsallHu, HECMOTPA Ha 3Ha- 
Brexznce BOSpacTaHHe BASKOCTH CHCTeMBI, 
OHCTaHTa CKOpOCTH peaKUMH OOpbIBa H3Me- rt te 
ATCA OUCHb MAIO, HO NOCMe NOCTHXKEHHA OM- P 
TpejeteHHon rstyOHHBI NpeBpalleHHA MPOHC- pac 3 Fndepennuansnan kpunan 
Out ObicTpoe yMeHbIIeHHe STOH KOHCTAHTBI.  ynxnan pacripenenenua no MomeKy- 
‘aka 3aBHCHMOCTb KOHCTAHTbI OOpbIBa OT JIAPHBIM BecaM 
}13KOCTH MOJIMMepH3allHOHHOH CHCTeMbI cBA- 
aHa MOBHAMMOMY, C MOJIMAMCIepCHOCTLIO MOJHMepHBIX paqHkKasOB HW MOKeT 
ITb OObACHEHA, CCIM IPHHATb BO BHHMaHWe XapaKTep paciipefemenua pa- 
(MKaJIOB 10 MOJICKYJIAPHbIM BecaM. J]elcTBHTeIbHO, cKOpocTb uddby3uu 
{OJIMMEPHBIX PaMKaJIOB 3aBHCHT He TOJIbKO OT BA3KOCTH Cpefbl, HO WH OT UX 
{OJICKYJIAPHOrO Beca, H MOSTOMY CKOpOcTb peakUHH OOpHIBa V, pH DaHHon 
3A3KOCTH CHCTeMbI OyjleT paBHa: 


dur/dp 


i=co k—=oco 


Vo= “= bp Day Arai (4) 
i=1 k=1 

qe ny WU Ny — KOHUCHTpallHH MOJMMepHbIX paHKaJIOB, COCTOAMIMX, COOTBeT- 
‘TBEHHO, H3 7 H & MOHOMEPHBIX eAHHHL, a Rojn — KOHCTAHTa CKOPOCTH peakUHHu 
SSAHMOJIEHCTBUA STHX paluKasOB. OueBHAHO, YTO 9TA KOHCTAHTa TEM MEeHBILIEe, 
[eM BbIIIe BASKOCTb Cpefbl H 4eM BBILe MOJICKYJIAPHbIM Bec pearupyrowjux 
JaHKaJIOB. OKCIHeEPHMeHTAaJIbHO OMpeeHeMaH KOHCTAHTa CKOpOCTH peaKkIHH 
OpLiBa k cBxA3aHa (1) cooTHOIMeHHeM 


i==co R=co 


; = py » Roinifp 


i=1 k=1 
fg ace lt Se 


n2 


We n — KOHIUeHTpauuA payuKasIOB B CHCTeMe, HM, CJIeJOBaTeIbHO, ABJAeTCH 
[(e TOMbKO (PyYHKUMel BASKOCTH cpefbl, HO Take *yHKUMel pacipeelenuA 
IOIMMepHBIX paHKaJIOB MO MOJICKYJIAPHbIM BecaM. 

Jlanee, Kak HU3BeCTHO, H3MeHeEHHEe CKOpOcTH Auppy3uu pH H3MeHeHHM BxA3- 
OCTH cpefbl TeM OoubWe, FEM BbIIMe MOJICKYJIAPHBI Bec AuppyHAupyroulero 
emjecTBa. Tak, ckKopocTH Audpy3HH HH3SKOMOJIeKYyJIAPHbIX H BbICOKOMOJIeKy- 
‘APHBIX BEIICCTB B HU3KOMOJIEKYJIAPHY!0 XKUAKOCTb OTIMYAIOTCA He Oomee YeM 
-10—50 pas, B TO BpeMA KaK BTesb 3aMeTHO AUpPyHAMPyoT TOMbKO HU3KOMO- 
iekysapupie BemectBa (17, 1%). A Tak Kak KpHBas pacipefeeHHA NOMMMepHbIXx 
ANMKAaJIOB 10 MOJIEKYJIAPHBIM BECaM HMeeT KOMOKOMOOOpasHyto opmy (pic. 3), 
pHuem B OGacTH BbICOKUX MOJIeKYJAPHbIX BECOB 9Ta KPHBaA ACMMITOTHYCCKH 
pHOnmKaetcn K OcH a6cuMcc, TO MO TeX NOP, NOKa BASKOCTb MOMMMepu3all{HOH- 
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HOM Cpefbl He BOSpacTeT JO BEMHIMHbI JOCTATOYHOK, 4TOObI 3aMeTHO YMCHDIUI’ 
CKOpOCTb Audy3HH NOMMMeDALIX PaUKaJIOB, COCTABJAIOWIAX OCHOBHYIO Macc 
paMKaJiOB CHCTEMBI,.T. €. HMCIOUHX CTENeCHb NOMHMepH3allMl MeCHbIIe a (puc. 3 
CKOpOCTb peakUuH OyeT MCHATHCA KpahHe He3HAaYHTebHO (B pesemax OH 
KH ombita). J/anmbHeliee yBeJIHYeHHe BASKOCTH CHCTeCMbI IIPHBOAHT K Pe3KOM 
BO3pacTaHHIO CKOPOCTH MowMMepH3salluH. 

Asrop mpunocut riyOoKyto OnarofapHocTh 4w.-Kopp. AH CCCP C. C. Me; 
Befepy u upod. X. C. Bargacappauy 3a WHTepec ” HacTOALLen pi 
OoTe H MWOAOTBOpHy!IO. AMCKyccHio. 


Hay4Ho-cceqoBaTebcKHi liocrynHs10 
thU3HKO-XHMHYeCKHH HHCTHTYT 3 III 1955 
um. JI. 1. Kapmosa 
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Hoknagn Akagemun Hayk CCCP 
1956. Tom 108, N 3 


PH3HTECKAA XHMUA 


ad 


B. H. WWEBEPCTOB u M. C. BOPOJKHHA 


HCCJIEMOBAHHE TEMMEPATYPHbBIX KOI®®HLMEHTOB 
®OTOFPA®HYECKOTO MPOABJIEHHA CTAHHHTOM HATPHA 
HW MAPAAMHHO®EHOJIOM 


(ITpedcrasaexo axademuxom B. A, Kapeunsim 15 XI 1955) 


~ Mcceqopanne TemlepatypHbix KosppuynenTos (pororpacuyeckoro mposBae- 
HHA TpecTaBdeT HHTepec B CBA3H C HSYYCHHeM MeXaHH3Ma M38OupaTesbHOrO 
jelictsua cboTorpapuyeckux MpoABHuTesel, KOTOpOe 3aKNOUAeTCA B TOM, 4TO 
3 Iipolecce MpOABeHHA BOCCTaHOBJeHHe CepeOpa Ha 9KCNOHMPOBaHHbIX yuacT- 
kaX CJIOA MpoucxoguT c Oompuleli cKOpOcTbIO, YEM Ha HeSKCMOHHPOBAaHHEIX. 

_ B jannHoh padore Opima mocTaBeHa Web cONOcTaBIeHHA TeMMepaTypHbIx 
<OS*PPUUHEHTOB IIPOABJICHHA MpH AeHcTBHH AByX BOCCTaHOBUTeel (cTaHHUTa 
daTpHA HW Napaamunodenosa), pesko pasJIMYHbIX MO CBOHM coTorpaduyeckHM 
2BolicTBaM. Kak u3zBecTHOo (?, #), HOHbI JBYXBaJICHTHOrO O10Ba B WeOUHOL cpeye 
‘CTAHHUT-HOHBI) JelicTByioT Ha tboTorpaduyecKHe cCMOM HeH3OupaTesbHO, T. e. 
>. OJMHAKOBOH CKOpOcCTbIO BOCCTaHaBJIHBaloT cepeOpO Kak SKCIOHHpOBaHHBbIX, 
fak HM He9KCINOHHPOBaHHbIX Yy4acTKOB cOA. Halim OMbITE NOATBepAUAN STO 
yKa3aHHe, IIpHyuem He yaBaocb HaOsI0JaTb H3OMpaTeNbHOrO XapakTepa IIpOsAB- 
N€HHA TaK2Ke MPH BBeJCHHH B IPOABUTeb SHCPIHYHbIX MPOTHBOBYAaJUp yiOulux 
3eINeCTB H IIpH CHHKeHHH TeMNepaTypb! MpOABIeHHA JO 0°, xoTA: 9TH [Ba (akTOpa 
3 OObIMHBIX CJyuatX 3HAYHTeMbHO YBeNHYMBaIOT M3OMpaTeIbHbIM XapakTep 
JelicTBHA NiposBuTenei (4). [lapaamuHodpeHon, HaoOopoT, H3 YHcsa Bcex lc- 
WIeJOBAHHbIX OPFaHHyecKHX MPOABJIAIONIMX BellecTB OOsasaeT HaMOobUeh 
2TeNeHbIO H3OupaTebHOrO JelicTBUA B Mpoulecce toTorpaduyeckoro NposBue- 
aqua (3,4). 

VcceqopaHve TeMilepaTypHbIX KOSPPHUHEHTOB NpOABMeHHA ObIO NpoBese- 
40 TIpH HCNOMb30BaHHH B Ka¥eCTBe CBETOUYBCTBUTeCJIbHbIX MaTepHasIOB OTeye- 
STBCHHOM MOSHTHBHOM KHHOMICHKH H OTeYeCTBeHHOH HeraTHBHOH (oTorvieH- 
<u. CocTaB HCMO/Ib30BaHHbIxX 


IpOABHTeNeH MpHBeseH B Ta6auuna 1 

ra6n. 1. CocTaB HCMOuJIb30BaHHbIX MpOABHTesIeH 
IIpospnenHe  ceHCHTO- —©§_ —————________ 

CpaMM. IIpOH3BO4uOCcb Cc | . fT 

KHCTbIO B IIJIOCKHX KIOBeTaX 


apu Temnepatypax 101 20°. 
Jnruyeckue MmOTHOCTH u3- Xsopuctoe onoBo (SnCl,-2H,O),r 4,15 — 


_  Tlapaamunodenons cepHoKucabli, © — 3,0 
MepaJIMCb Ha (POTOSmeKTpH CysbuT HaTpua 6e3sBo,Hbli, Tr . 25,0 25,0 
JECKOM JICHCHTOMETpe, Mocwe Eicia warp, : oa te 3,0 3,0 
gero cTpowsiucb KpuBpieD—t Boga, ma ........-: « | A0 1000] Zo 1000 © 


(onTuyeckad JIOTHOCTh — 

3PeMA IIpOABIeHHA) MIA HeCKOMbKUX MOMeH CeHCHTOrpaMM: Mit NOMA ByalH 
(Dy), AAA MONA, ONTHYeCKHe MOTHOCTH KOTOpOrO JleKaH B HavasbHOu 
JacTH pxAMOmuHeHHoro y4acTKa xXapaKTepHcTuyecKOH KpuBOH (D2), B 
spewuell uM BepxHeli YacTH MpxAMOMMHeMHOrOo §=6yyacTKa (D4) usM B 
qayane oOjacTH mepegepxKekK (D;).. Ha cencuTorpaMMax, lpOABJIeHHbIX 
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B iposButene I, crymeHel ONTHYCCKUX TIOTHOCTeH He ObIIO H akTHUeCK 
CTPOWJIHCb TOMBKO, KpuBble Dy— ?. M3 kpuppix D—t Haxo,usIMcb BDpeMeHa | 
(D = const), HeoOxXog_uMbIe [IA AOCTHKeHUA SafaHHbIX ONTHYCCKUX MOTHO: 
cteli npw 10 u 20°, nocne Yero BHIYHCIAMCh TeMMepaTyPHbIe KOs(PPHUHeHTS 
TR): 
EN TK t(D = const), 9° 

~ £(D=const)oe 
Pe3ybTaTbI OMbITOB MpefcTaBseHbl B TAO. 2. 
Kak BHJHO H3 IIpHBeeHHbIX MaTepHasloB, TeMMepaTypHble KoodPulueHTEI 
IIPOABJICHHA M3MCHAIOTCA C H3MCHEHHEM Kak 3aJlaHHOM ONTHYCCKOHM MJIOTHOCTH, 
TaK H MOA Ce€HCHTOrpaMMBI, T. e€. C H3 


Ta6Onuna 2 MeHeHHeM KOsIMYeCTBa OCBeLeHHA Mp 
Temnepatypuble Ko9dHveHTsl 9KCHOHMpOBaHHH COA. OOpamaer Hg Bil 
NpoaBJIeHHA 6a BHUMaHHe, TO TeMMepaTypHble KO3p- 

(HUMEHTLI NpOABIeHHA  OMTHYeCCKH 

Ctanuat- | Tlapaamanoenon 1 ]OTHOCTeli ByaJIMOONbIe, YEM IIpOAB 

3aaHHble HOHBI = 

D JICHHA TWOTHOcTeH u300paxKenua (MpH 
De | De|Ds| 24} 2. g3aqannotnnoTHocTu D); BeMHYHHbI TEM 


llepaTypHbIxX Koad@dpHuUHeHTOB (IpH D= 

TlosuTHBHad KHHONMeCHKA =const) B Npeslemax 9KCNOHHpOBaHHbIX 
yuacTKOB CJIOA BO3pacTaloT € YMeCHb- 
WWe€HHeM SKCHO3HUMH. QTOT (akT yxKe 
oTMeYasicAd B aWHTepatype (°,°) u ee 
. 
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OObACHeH YBeJIMYeHHeEM SHEPIHH aKTH 
BallMH MpH YMeHbLUeHHH YacTH, CKpbl 
Toro H300paxKeHHa. M3Bectubil cpaxt (%) 
YBeIMYeHHA CTeneHH H30HpaTesbHOr 
HelicTBHA NposBUuTeeH c MOHWKeHH 
TemMnepaTypbl OOycOBeH, OYeBHHO, 
—|.<|]— | yka3aHHbIM OOcTOATeEbCTBOM. 

26 O6Opatumca Tenepb K conmocTaBse- 
3.3 HHIO TeMHepaTypHbIX KOdPpHUMeHTOB 
3,8 UpOABNeHHA CTaHHHT-HOHaMH H Mapa- 
4,6 
7,8 


wwe erFPOCO 
NAOoOwmocuw 
NWNMWNRP PEE 
mNMKOOnNnO-+ 


Nat esate we 


a0) 


COON OWOWNW oo 
jet) 


raTHBHaA MoTONMeHK 


aMHHOeHo0oM. IlockombKy cTaHHHT- 
HOHbI MpOABIAIOT HeH3OupaTeJIbHO, 
Takoe CONMOCTaBeHHe MpOv3BOAuNOCb 
AA ONTHYECKUX MOTHOCTeH ByalH (Dy). M3 astoro conocTaBmeHua cmeqyeT, ITO 
TeMNepaTypHble KOSPPMUMEHTHI NPOABJCHHA CTAaHHHT-HOHAMM BCerga 3aMeTHO 
MeHbIUe, YM TeMMepaTypHble KOSPPHUMEHTHI NPOABNCHHA ByalH NapaaMHHo- 
cbeHOJIOM. Tak, pH NpOABJeHHH NOSHTHBHOM MIeHKH CTaHHUT-MOHaMH TeMmme- 
paTypHble KosPuUHeHTHI exKaT B pefenax 1,7—2,2, B cryyae Ke NPOABEHUA 
MapaaMHHOeHOJIOM Take MaJIbIC BEMYHHbI TeEMUepaTypHbIX KOS:pHIUMeCHTOB 
HaOJMHOMaloTcA TObKO [JIA YETBEPTOTO OA CeHCHTOrpaMMpl (D,), OTBeyaronjero 
BepXHeH YacTH MpAMOJIMHeMHOrO y4acTKa XapaKTepHcTMYeCKOl KPMBOH, T. e. 
OTBEYAIOWErO OTHOCHTEJBHO OO/IbUIHM SKCNO3HUMAM. JA HeraTHBHOH PoToneH- 
KM BO BCEX CJlyu¥aAnx TeMNepaTypHble KOSPPHUMCHTL! IPH MpOABMeHHM CTaHHNT- 
MOHaMH MEHbIIe, YeM IPH NpOABICHHH NapaaMuUHOpenonoM. YKa3aHHble (pakTbl, 
HaM KaXKeTCH, MO3BOIAIOT XOPOLO OOBACHHTb Pe3KO pa3JIHUHY!O CTeNeHb H3- 
OupatTebHOro JelicTBUA pH MpOABMeHHM CTAaHHHT-HOHaMH H nlapaaMuHodeHo- 
JIOM. 

EctecTBeHHO MpecTaBuTb, YTO KaTaMTMYeCKOe JelicTBHe YacTHIL CKpBITOTO 
M300paxKeHHA MW pacTYMIMX B Mpowecce NpoABeHUA 3apombmuelt cepeOpa cBA- 
3aHO CO CHMKEHHEM SHEPIHH aKTHBALMH peaKUHH BOCCTAHOBJIeHHA TanouyHOrO 
cepeOpa MpOsBAIOWIMM BellecTBom. M3 conocTaBeHua TeMNepaTyPHBIX KOap= 
(PUUMEHTOB NOHATHO, YTO MPH MpOABeHHU NapaaMMHodeHosoM Tpeby1oTcs 3Ha- 
UHTEMbHO OOMbIUME SHEPHH AKTMBALMH, eM Mp MpOABMeHHH CTaHHUT-nOHa- 
MH. UacTuubl CKpbITOro u306paxKeHUA, OOpasoBaBlIHeca B pe3yIbTaTe 9KCIOHH= 
900 | 


NWrFrFFPOCO 


a ee ee 


OBaHHA CJIOA, NPHBOAAT K CHMMKCHMIO SHEprHH aKTHBAaWHH MpoABeHuA, UH 
rO ABJISETCH MPHUHHOH M3OMpaTeNbHOrO XapakTepa JelicTBHA NposBUTeIA. 
MeBHHO, YEM B OOMbIIeli CTeMeHM 3apOMLIH CepeOpa CHMKAaIOT SHEprHio akTH - 
ALM TIpOABJICHHA, TEM B Oosbilel CTeMeHH OcyUecTBIAeT@H U3s6npaTenbHOe 
eHCTBHe MpoABHTeIA. C pyroli cTOpOHbIl, MpH OMMHAKOBOL KaTamHTMUeCKOL 
KTHBHOCTH cepeOpAHbIX MeHTpOB adpekT CHW KeEHMA SHEprHu aKTHBAaLNH, 
SyULHH K U3OMpaTebHOMY JeHcTBHIO IpoABUTeIA, OyeT TEM 3HAUHTesbHee, 
eM OOJIbIUe SHEPrHA AKTHBALMA MpOABCHHA HeSKCNOHMpOBaHHbIX YyUACTKOB 
Non. 

Manpie Temnepatypuble KoapPuunHeHTbI MpOABIeHHA CTaHHNTOM HaTpHA 
Ka3bIBaloT, YTO SHEPrHH aKTHMBAMMH BOCCTaHOBMeHHA YTasousHOro cepeOpa 
[THM BeleCTBOM OYCHb MAJIbI, IPHOMMKaAcb K HYJIO (BO3MOXKHO, UTO Hab OMaB- 
IMecA TeMMepaTypHble KOSPPHUMEHTHI, paBHbie B CpeHeM OKOUIO 1,5, OTHOCATCA 
‘TipolleccaM Judppy3sHH MpOABUTeIA, a He peaKIHH BOCCTAHOBJIeHHA cepedpa). 
JI€OBATeJIbHO, YCTaHaBJIHBaA 3aBHCHMOCTD CTeMeHH H38OUpaTebHOrO JelicTBUA 
POABUTeEIA OT BEIHYHHbI SHEPIHH AKTHBAIHH MpOABMeHHA, HeEH38OupaTembHOoe 
POABJICHHe CTAHHHTOM HaTPpHA BO3MOXKHO OODACHHTb HHYTOXRHO MaJOW WIK 
yneBol 9HeprHel aKTHBaLMH BOCCTaHOBJIeHHA cepeOpa STHM BOCCTAHOBHTEJIeM. 

ABTOpbl IIpHHOCAT ruryOoKyro OsarojapHocTb uleHy-Kopp. AH CCCP 
<. B. Unducopy 3a pA WeHHbIX COBETOB pH BBINOJHeEHHH 39TOH padornl. 


Bcecor3Hbli Hay4HO-HccJleqOBaTesIbCKHH Tlocrymu.10 
KHHOOTOHHCTHTYT 15 IX 1955 


UWHMTHPOBAHHAS JIMTEPATYPA 


1G. Perley, J. Phys. Chem., 13, 630 (1909); 14, 685 (1910). * K. Mu3, Teopua 
oTorpaduyeckoro mpomecca, mep. c anrs., 1949. 3B. HW. UWle6epcectos, Poroxumny. 
pom., Ne 2, 31 (1933). *B. WU. WleOepcetos, Xnmua nposBureneH u MpoaBeHHa, 
eeust 1941. © T. Jamres, J. Phys. Chem., 43,701 (1939). *U.Cc. Apnonsaz, 
= A Tutros, JAH, 78, 1213 (1950). 
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PEOXHMHA 


& 
O. A. PAMYEHKO u A. VF. CABHHbIX 


K BOMPOCY O JHATHOCTHKE THA 
OPrAHHYECKOLO BELLECTBA NOPOJ, METOJLAMH 
JIIOMHHECHEHTHO BHUTYMUHOJIOTHYECKOLO AHAJIH3A 


([Tpedcraezeno akademuxom JI. B. Haauskunoim 16 IX 1955) — 


~BpipaOorKa KpuiTepHeB JMarHOCTHKH Ka¥ecTBeHHOrO THMa paccesHHOrO Opra- 
f¥eCKOrO BeWeCcTBa NOpOs NpescTaBsseT OONbUIOH HHTepec AA HedTenoucKo- 
M MpakTHKH. OOpmuHbie MeTOJbI XHMHYECKOrO aHasH3a TpeOyr1oT AVIMTebHOrO 
EMEHH H Ooslee HJIH MeHee SHAUHTCIbHbIX KOJIMYeCTB MaTepHasa JIA vccue- 
Ba HHA. 

Cojlep2kaHve OCHOBHOH Maccbl pacceAHHOTO OpraHHyeckoro BelllecTBa NOpoy 
€Hb MaJIO 10 CbaBHeHHoc COepKAaHHEM MUHEpaJIbHBIX KOMIMOHEHTOB,YTO eaer 
CbMa 3aTPyHHTeJIbHOH erO KaueCTBeHHY!IO XapaKTepHcTHKy. SHayHTeJIbHO 
Tye NO0/aioTcA H3yYeHHIo OHTYMHHO3HbI€C KOMIMOHCHTHI, H3BJIEKAeMBIe pac- 
OpHTeJIAMM B YHCTOM Bue. OTO H COycIOBHIO cTpeMJeHHe HaHTH KpHTepun 
iA CYKeCHHA O THMe BceroO OpraHHyecKOrO BellecTBa NOpObl B WeOM nO 
pakTepHcTHKe OHTYMHMHOSHBIX COCTAaBJIAIONINX. 

JI. B. Xmesesckan (1) Npeso*KHIa UCMONb3OBAaTb CEJICKTUBHYIO pacTBO- 
OULYIO CMOCOOHOCTb pa3JIHYHbIX pacTBOpHTeseH B OTHOWIeCHHH TOpiouHXx 
KOMaeMbIX Ppa3JIHYHOrO THA, OHaKO, MOCKOJIbKY CONOCTaBJICHHe BbITAKeK 
(a IIpOBOAHa KOJIOPHMeTPHYeCKHM MeTOJOM, e€€ MeTO] MPHMeHHM TOJbKO 
MOpofaM Cc BbICOKHM COjlepxKaHHeM OpraHWyecKOoro BelllecTBa. 

A. A. Kapues (?), ucnomb30BpaBmul ufero JI. B. XmeneBcKoH, mpou3- 
JM COMOcTaBJeHHe BbITHIKeK JIOMMHCCLIEHTHBIM MeToyom. M3 npesiowKeHHon 
PHM pacTBOpHTesei OH BbIOPa UeTHIPe OCHOBHBIX: MeTpOMeHHbI spup,OeH30N, 
OpopopM H clHpTo-OeH301 c OOaBIeHHeM BOAHOM WeOUN MIA CyKeHHA 
{aJIMYHM TYMMHOBbIX KucOT. M3yunB AeHcTBue yKa3aHHOrO HaOopa pacTBOpH- 
meli Ha HECKOJIbKUX OOpaszuax HedTel uU actasIbTOB Ha HECKOJIbKUX OOpasax 
PbIX H KAMCHHBIX YIJIeH, OH BbIBEJ] MpaBHJIO, COracHO KOTOpOMy JIA yruer 
pakTepHa MaKCHMaJIbHaA paCTBOPHMOCTb B_ CIMpTO-OeH30Ie HU HHYTOKHAA 
CTBOPMMOCTb B TleTposeHHoM adupe, a AIA OMTYMOB He*rAHOrO pAa MaKcH- 
M PaCTBOPHMOCTH IIpHXOAuTCA Ha XMOPOPopM HM OeH3OJI H OTHOCHTEJbHO BbI- 
Ka pacTBOpHMOCTb B MeTposelinom sdupe. Jin usyyenuA 3akKOHOMepHoctTel 
A3M Me%KLy THMOM TOplouHX HCKONAeMBIX HM HX JIOMMHECICHTHBIMH CBOHCTBaMH 

A. KapueB ucnomp30Basl KOHIeCHTPpHpOBaHHbIe (POpMbI HCKONaemMoro Op- 
HMUeECKOFO BellecTBa — yIJIH HM OHTYMbI HeETAHOTO psa. 

Jlanbuelimiee pasputue meroyq Xmemesckoli — Kapuesa Halle B padote 

M. Tanaxruonosolt u B. B. Unpuncxon (°), KoTOpble IpHBIeKIM WA STOH 
m mMeroquky B. H. ®noposcxonw. Ilonpsyacb TeMH %Ke YeTHIPbMA PacTBOPH- 
iamMu, uro u A. A. Kapues, ona rorosuam mo merogzy B. H. ®noposcKor 
IMWIAPHBIC BbITAKKH Ha MoOMocKaxX *UMbTPOBaIbHOH OyMaru H M3y4aH UX 
MUHECICHTHBIe CBOMCTBA. 

H. M. Tanaxruonopa uv B. B. Vanbunckaa cuntaior xapakTepHbIM Ja 
fYCOBbIX yrulei TeMHOKOPHUHEBbIE JO YEPHbIX TOHA CBeYeHHA CMHpTO-OeH- 
IbHbIX KANMJIAPHbIX BbITAXKEK HM OTCYTCTBHe HH OneqHORKeNTOe CBeyeHHe 
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BbITAXKEK HeTPOMeHHO-SPHPHIX; JIA CaMpornesHTOB — YepHbIM WBeT MepBbi 
u Touy6oe Wo Gesoro cBeyeHHe MocMe_HuX; HakOHel, ANA HeEPTAHbIX ONTY 
MOB — 2K@JITO-KOpHUHBBOe CBeYeHHe BCeX BbITAXKeK MIpH HawOosee CBETIBI 
TOHAX Y CIHpTO-OeH30JIbHBIX BbITHKEK. : 

B cxemax Kapuesa u Tanaktuonopok — Mnpunckow uMeeTca, OHaKO, OH 
CYII€cTBeHHOe yIylleHie —HMH He yUHTbIBAeTCH H3MeCHeHHe XapaKkTepuCTHK 
POpwouHX HCKOMAeMBIX (a CwIeMOBATebHO, HM pacceAHHOTO OpraHHyecKoro Be 
IlecTBa MOpOM) NO BIMAHHEM BTOPHYHBIX PakKTOPOB, B YaCTHOCTH MeTaMOpPH3M 
¥ BpiBeTpHBanua. MW. W.‘Ammocospim u H. HM. BaOunkosoii (*), M3 yUaBLIMMM Ké 
MCHHbIe YI C IpHMeHeHveM OeH30u1a, a TakxKe H. M. CoOuHaKkoBou (°), pr 
MeCHABIUeli XIOpOopM, NOKasaHO, YTO JIOMMHECICHTHAA XapakTepHcTukKa Ie 
MeHACTCH B 34BHCHMOCTH OT CTeNeHH HX MeTaMOp(pH3Ma. 

AptTopaMu HacTosmero cooOuleHHA Oblia WpoBesena cielMasbHaA pa6dot 
(c npumenenuem merogos TanaxTuonopoi—MabuucKkoli u Kapuepa) mo usy4e 
HHIO BJIMAHHA MeTaMOpH3Ma HV BbIBETPHBaHHA Ha JIKOMMHECIICHTHY!O Xapal 
TepHCTHKYy ToplouuxX MCKOMaeMBIX pa3mMuHOrO Tuna. IIpeqmocbIIKOK AA TC 
CTaHOBKH HCCJIeqOBaHHA B 3TOM HalipaBJIeEHHH MOCJY2KHJIO U3BECTHOe NO aHHBl 
reOXHMHH KaycTOOuOMMTOB COMKeHHE XMMMYECKOTO COcTaBa HM CBOLcTB yruie 
M4 OHTYMOB He*PTAHOPO pa NOX BIMAHHEM MeTaMOp*HyecKHX WM OKHCJUTEbHBI 
MmpeBpauleHHuu. 

Mcceqopanne pa ryMycOBbIx yruieH, OT OypbIX JO AHTPalMTOB, MOATBET 
Wus0 (akT H3MCHCHHA JIOMHHECICHTHBIX CBOHCTB KallWJJIAPHbIX BbITAKE! 
NOJIYYCHHBIX H3 yruieH pasmH4HOW cTemeHH MeTaMOpdH3Ma, B 3aBHCHMOCTH C 
nocdeqHeli, WI BCeX UYeTHIPeX MPHMeHeHHBIX pacTBOpHTemeH (cm. Tad. | 
[paduyeckoe u300paxkenne HHTCHCHBHOcTeH cBeyeHHaA 10 A. A. Kapnesy Tak 
m0Ka3aJl0, YTO yruiH Oomee BLICOKOH cTelleHH MeTaMOpdH3Ma JlaH KpHBYy 
HaspiBaemyio A. A. KapieBbim «Het)TAHol» , T. €. Cc M4KCHMYMOM HHTeCHCHBHOC 
AA XMOpopopMeHHOH BbITHKKH. Touka MepesomMa OTBeyaeT CTayHH MeTaMO 
cbusma IDK — K, ananoruynHo qaHHpimm MW. MW. Ammocopa u H. WU. Ba6unKxopor 

Murepecupie pe3ybTaTbl Obl TakxKe MOyueHbl! pH u3yyeHHH calip 
TI€MTOBLIX H JIMMTOOMOIHTOBLIX yrseH: Oorxey u3 Ky30acca u roprounlt cman 
u3 MunycuHckoro pahoua au BbITAKKHU CO CBETIIbIMA — OT 2KeJTHIX JO KOpHt 


Ta6Oaunma tf! 


CBevenve KalWJAPHbIX BbITAKeK H3 FYMyCOBBIX yrseH 


Mapka Tlerpoueiino- Ben301bHaat Xsopocdopmennan Cnupro-6eH301b Ham: 
yraa bicrsinks BbITAKKA BbITAKKAa BbITAKKAa 
Byppit yromb | Baequoe, 3eme- | Opanxesoe CsBeTsoKopHuneBoe | TemHoKopnuneBoy 

(Ky36acc) HOBATO-2KeI TOR 

Kamennpie yriu | Kesntoe CsBetmoxopuu- | Kopnunesoe : 

Mapxa JI HeBoe ! 
(Ky36acc) | 
Mapxa | ss To xe s fs 
(Kys6acc) (TemHee lpe- 

Abity wero) 

Mapa IDK OpauxeBoe KopuuHeBoe ‘T€MHOKOpH4uHeBoe - 
(Ky36acc, 

Kaparanya) 

Mapka K MKesToe K pacHopato- CpetTioKopHuneBoe | Opamxesato- 
(Ky36acc, KOpHuHeBOe KOpHuHeBoe 
Kaparanja) 

Mapxa TIC Crernoxentoe | To xe OpamkeBaTo-Ko- To 2e 
(Kys36acc) pHuHeBOe ' 

Mapxa T a To se To e OpakKeBoe | 
(Kys6acc) (cBeTylee mpe- (cBeTuee TpeybI- \| 

ryt [bly wero) iy wero) | 

Autpaunt Tony6oBatoe Tomy6opaToe lony6oBaToe Tony6oBatToe | 
(ou6acc) 
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)€BATHIX —TOHAMH CBCYCHHS, OTIMUHBIMH TO XapakTepy OT ONHCaHHbIXx 
\l. M. Tanaxruonosoli u B. B. Unpunckoit yaa canponenuTosprx yraeu; KpH- 
aa pacrBopumoctu no A. A. Kapuesy Aa HHX yKNaqbiBanach B «yTOJIbHYIO» 
japaktepuctuky. C Apyroii croponi, Oapsacckuii aunroOudrur yan «Hedra- 
ylo» KpHBy!0 H XapaKTepH30BaJICA XKEJITHIMH JO KOPHUHEBLIX TOHAMH cBeueHHA 
ANMJIJIAPHbIX BbITAKeK. 
_ J{ia Hedraupix OuTyMoB (u3y4yeH, B OCHOBHOM, cHOupcKHit MaTepHasl) Mbt 
akoKe NOVY KapTHHy, He BIOIHe yKafbIBaIOULyIOCH B yKa3aHHbIe CXEMbI. 
SIIIOTB HO HHSIIMX KePHTOB JUOMHHECICHTHAA XapakTepHCTHKa MONHOCTHIO 
TBedajia MpH3HakaM, BbINBHHYTbIM Bcxeme [ajlakTHOHOBOli — ManpuncKoii, 
BICIUME XE KEPHTbI OKasaJIMCb OJH3KHMH K TOMMM yruismM. MorKHO BbICKa3aTb 
‘BEPCHHOCTb, YTO AHTPaKCOJIMTbI (K COMKAJeHHIO, B HallleM pacnops2%KeHHH He 
BIO COOTBETCTBYIOMErO MaTepHada) JOJKHBI ObITh HCHTHYHbI aHTpalluTaM. 
Os0kepuTbI Take OTMMGAIUC M0 CBOE JIOMHHECHEHTHOH XapakTepHcTuKke 
T «He(TAHbIX OMTYMOB» 0 JuMarHOcTHKe TamaKkruonopoli — Unpuuckoii, 
MMCHHO: KallHJWIAPHBIC BbITAKKH UX OONaanH romyObimu TOHAMH CBeueHHA, 
. KOTOPbIM IIPHMCIUMBAaaCb AKEJITH3HA TOJIbKO B CJLy4ae MOBbILMeEHHOTO cojepKa- 
HA CMOJIMCTHIX BeLeCTB. ; 
OxkuculeHHble HebTAHbie OHTYMbI, TYMHHOKepHTbI (H3yYeHbI KH3eOBCKHIt 
| @epraHcKH TyMMHOKepHTb!), XapakTepH3YIOTCA TeEMHOKOPHUHeEBLIMA TOHAaMH 
BeveHHA KallHJIIAPHbIX BbITAXKCK WM HaJIMYHeEM BIOPHUHbIX TYMHHOBbIX (OKCH- 
YMHHOBBIX) KHCJIOT, YTO COMMKaAeT HX XapaKTepHcTHKy C XapakTepMcTHKCii 
YYPbIX yrueH. AnaJOrHuHbIe JaHHbIe NOYYeHbI [JIA pe3KO BbIBETPeJIbIX yruieli — 
Ia Oorxeja (YepeMxOBCKOrO), OapsaccKOH «pOroxKH» HW axe WIA aHTpaluta. 
Apuspie A. A. Kapuesa Quid BCeX pe3KO OKHCJICHHBIX OOpa3l0B, BKOUaA ry- 
WMHOKepHTbI, HMeJIH (OpMy, XapakTepHy1o JIA yramel Mo ero AuarHocrTuke. 
I]popeyqenHoe HcceqOBaHHe MOKa3bIBaeT, YTO KPHTEPHAMH, MpefOKeCHHbIMU 
4. A. Kapuessim u H. M. Tanaxruonosor u B. B. Unpunckoli, MoxHO TOub- 
OBaTbCA JIA MarHOCTHKH TOpiouHX HCKOMAaeMbIX (H paccesHHOTO oOpraHu- 
TecKOro BelllecTBa NOPOs) JIHWb B H3SBECTHBIX Mpefedax: AIA TYMyCOBOoro yrouib- 
Joro BellecTBa JO cTaJMH, OTBeYaIONleH KOKCOBbIM YIJIAM, Id OHTYMOB —JO 
“TaN BbICIUMX KepHTOB. 3a MpefesamMu STUX Tpanul, MpOMcXOAUT cOMMKEHHE 
JIOMHHECHEHTHOH XapakTepHcTUKH OCOOMX PAAOB KaycTOOHOJMTOB B CHJy yTpa- 
[bl MMV CBOHCTB, MOJIO*KeCHHBIX OOCHMH CX€MAMH B CCHOBY KPHTepHeB jMarHo- 
2THKH. He ompaBybIBaloTcA MpeVIOKeHHbIe KPHTepHH JIA MHOFHX calipore- 
NMHTOB H JHNTOOMOMMTOB. HenpHao0KUMbI OHV TAK%Ke K XapaKTepHCTHKe pe3kO 
BbIBETPeJIbIX TOPIOUHX HCKOMAeMbIX. 
_ EctecTBeHHO, 4TO JIOMHHECIEHTHBIC CBOHCTBA CBASAHbl © XMMHYCCKHM CO- 
CTaBOM FOprouHX HCKOMAeMbIX H OTPaxKaloT TeHe3HC MOCeAHUX JIMMWb B TOU 
Mepe, B KaKOl OH, B CBOIO OYepeyb, OTpaxKeH B HX XMMHYeECKOM cocTaBe. Tak, 
ScTeCTBCHHO, 4YTO BbIBETPHBaHHe MpHBOAUT K OOoralleHuio Topoyero UcKoTIae- 
MOrO KHCJIbIMH KOMMOHEHTaMH (YTO BysIeueT 3a COOOM NOBbILMeHHe pacTBOpHMOCTH 
8 CIIMpTO-GeH3OuI1e) H CMOJIMCTBIMH BelecTBaMH (YeM OOYCJIOBMBaeTCA MOABJIEHHE 
OypbIX H KOPHUYHEBEIX TOHOB CBeYeCHHA); Ha BbICIIMX CTaMAX BbIBETPHBaHUA 
OABJIAIOTCA OKCHTYMHHOBbI€ KHCJIOTbI (PaCTBOPHMOCTb B BOJHBIX {leOuaX). 
THoppienve creneHu MeTaMopdbu3ma yrviel, Tak %Ke KaK HM He*TAHbIX OuTy- 
MOB, IIPHBOAHT K NOHH#KCHHIO HX pacTBOPHMOCTH B OpraHH4ecKHX pacTBOpHTeIAX 
3a CUeT MOJIMKOHJeCHCalMH CMOJIHCTbIX KOMMOHEHTOB MepBOHAYaJIbHO pacTBOpH- 
MOH UacTH. CoxpaHsoTcH JIMIb HanOomee ycTOWuMBbIe BelllecTBa, NpHyeM, 
ecTeCTBEHHO, B IepBylo OYepeb BbilaqaioT Ooee KUcuIbIE M Ooee UNKIMYECKHe 
<OMIOHEHTHI, YTO HM BleUeT 3a COOOH CBHI MAKCHMYyMAa PaCcTBOPHMOCTH OT CIIMpTO- 
jeH30Ia K Oolee HEHTpasbHbIM PacTBOPHTeIAHM H CBHI TOHOB CBeCYCHHH OT 
KEJITO-KOPHUHEBLIX K TOJ1yOOBAaTbIM. 
 Tipuamaraa wMewuliecd KpuTepuu (c cOOTBeTCTBYIOWMMH KOppeKTHBaMh) 
K XapaKTepucTHKe OeHbIX OpraHHUeCKUM BelecTBOM NOpoA, cilekyeT YYHTbI- 
3aTb ene OMHO OOcTosTembcTBO. IIpu HU3KHX KOHIMeCHTPallMAX JIOMMHECIMP ylo- 
MUX BemlecTB (HuxKe UeTBeproro Canna B. H. PnopoBcKoH) AMHa BONHDI UX 
‘BeyeHHA CIBHTaeTCA B KOPOTKOBOJIHOBY!0 YacTb cleKTpa, OvlarojlapaA wemy 
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MCTHHHbIM THI OMTYMMHO3HbIX BeWIECTB MOXKET OKa3aTbCA 3aMACKHPOBAHHBI 
OpraHvyeckoe BEMIECTBO sHOOOrO cOcTaBa IPH HU3KOM ero COJepxKaHHH B MOpos 
a TakXKe OpraHvyeckoe BeLIeCTBO AHTpallMTOBOrO, AHTPaKCOJHTOBOTO HM 03 
KepHTOBOrO THNa pH mOOOM cOJepxXaHHH XapakTepW3yIoTCA OMHAKOBbIM 
(6neqHOrosyObIMu VM (pHOeTOBbIMH) TOHAMH CBeYeHHA. 

B saksiouenve clefyeT OTMCTHTb, YTO JHOMMHECILEHTHO-OMTYMUHOJOrH YE 
CKHe MeTOJbI aHasIM3a yxKe celiyac Ja1oT OOJIbUIMe BOSMOXHOCTH B PYKH HACCIE 
WOBaTeA, JabHeliniee 2%Ke HX PaSBHTHeE NO3BOJIMT BbIABMTb elle He BCKPBITHI 
B HaCTOMINee BpeMA 3AKOHOMEPHOCTH, KOTOpble NOMOryT YyCTaHOBJICHHIO Xé 
paKTepHCTHKH pacceAHHOFO OpraHHyecKOro BellecTBa NOpOA TaM, Te OHO OYE 
My-JIHOO HeJOcTyYNHO H3y4YeHHio XMMHYCCKHMH MeTOJaMH. Heo6xoumo TOJIbK 
NpaBHbHO MOAXOMMTh K MHTepMperalluH NOMyYaeMblxX aHHbIX, YBASbIBAA a 
C TeOMOrHYeCKOM XapaKTepHCTHKOM U3yyaeMbIX OTJIOMKeHHH. 


Bcecor3Hbl HedTAHOM HayyHO-HCCIeOBaTeIbCKHL Ilocrynusio 
reO/OrO-pasBeOUHbId WHCTHTYT 14 IX 1955 
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| BHOXHMHA 
B. b. EBCTHTHEEB u B. A. TABRPHJIOBA 


5b OBPATHMOCTH PEAKILHH THMHPS3EBA HW O CBA3H MEDKILY 
| TEMHOBbIM H ®OTOXHMHYECKHM BOCCTAHOBJIEHHEM 
XJIOPO®UJIJIA WH ETFO AHAJIOTOB 


(ITpedcrasaeno axademuxom A. A. Tepexunoim 3 XII 1955) 


K. A. Tumupszes eme B 1885 r. BoccTaHaBJIMBal XJOPO(PHJ B CIMpTOBBIX 
\CTBOpaX WHHKOBOM IIbiJIbIO B IpHCYTCTBHH OpraHHyeckux KucwoT ('). Cnekrp 
PJIOMLCHUs BOCCTAHOBJICHHOTO pacTBOpa XapaKTepH3OBaJICA MOMHbIM OTCYTCTBH- 

KpaCHOH MOJOCbI NOPOMeCHHA W HaJIMYHeM WIMpOKOH TOJOcHI B cpeyHeH YacTH 
‘ekTpa. IIpu B30anTbIBaHHH B aTMOcdepe BO3Ayxa pacTBOp GbicTpo 3eneHeI H 
IABIANACh KpaCHat [OMOCa NOPMOWeHHA, XapakTepHad JIA XMOpodusua. 

B 1933 r. janHple Tumups3epa Opin nog_TBepxxyeHbt Kynom u Bux- 
puirelinom (*), KOTOpble BOCCTaHaBJMBaJIH MMpHAMHOBbIe pacTBOpbl XJIOpO- 
ila H He€KOTOpbIX ero NpoHwsBoAHBIX. Hammunve xmopoduasa B cMecH: Ipo-: 
MWKTOB OOpaTHOrO OKHCJICHHA OHH JOKa3aIH WyTeM XpoMaTorpacbHyeckoro 
ISJ[eJICHHA HM CIMeKTpOPoToMeTpHyeckoOro HcceqOBaHHA TlocJeqHUX. 

OjHako JaIbHeHe HcCeAOBaTeIH NOcTaBHJIH MO], COMHeHHE OOpaTHMOCTb 
OH peakuHH. Potremyny c corp. B 1935 r. (3,4) NoKa3aiu, UTO CNeKTpbI NOrwo- 
eHHA H PJyOpecWeHUHH MposykTa OOpaTHoro OKHCIeHHA pH peakiuH THMu- 
13€Ba HECKOJIbKO OTJIM¥aIOTCA OT CI€KTPOB HCXOMHbIX MpOAyKTOB. 

E. Pa6uuyopuy (°), nbiIraich JaTb OObACHEHHE CABHTYy CN€KTpOB NOrJOMLeHuA 
(bsryopecueHuHH, CYHTa, YTO pH BOCCTaHOBJICHHH MUHHKOM, Hapsyy c 
jpaTumpm THApHpoBaHveM, IIpOHcXOAUT HeOOpaTuMoe ru pHpoBaHhe BHHMJIb- 
oH Tpynnp xTOpopussa BnoMOKeHuH 2. MHoe OObAcHeHHe 9TOMY (hakTy Ha 
SHOBAHHM CBOMX SKCIICpHMeHTaJIbHbIX AaHHbIX BbIABUTaioT JI. M. KocoOyuKkas 
A. A. Kpacuoscxnii (*). Onn cuHTaioT, TO HEOOpaTHMOCTb peak OOycJIOB- 
ABACTCA BbITeCHeHHeM MarHHA 3 XNOpodvNa WHHKOM H OOpasoBaHvem 
AHKOBOLO MIpOH3BOAHOrO pH OG6paTHOH peaKkuuH. Ilocue Toro, kak A. A. Kpa- 
{OBCKMM B 1948 r.(”) Oblma OOHapyxKeHa H B JambHehwux padorax (8,°) no_po6- 
) HccefOBaHa CMOCOOHOcTh XMOpOdua OOpaTHMO POTOXHMHYeCKH BOCCTAaHaB- 
ABATbCA ACKOPOHHOBON KUCJOTON HU ApyrHMH CaObIMH BOCCTaHOBHTeJAMH, BO3- 
AK BOIIpoOc 0 CBA3H MeKly MpOyKTaMH TeMHOBOrO H (OTOXHMHYeCKOrO BOC- 
“AHOBJICHHA XOpOpusma. DTOT BOMpOC AO CHX NOp OcTaBaJICH OTKPBITHIM, 
1K Kak Koco6yukas u Kpacnopckuii, XOTA HM OTMeTHIM Hasuune clabon 
IIOChI NOrTomeHHA B OOacTH 510—530 mp Mp BOCCTaHOBJICHHH BeCbMa 
JHILCHTPHPOBaHHbIX PacTBOPOB XMOpOPHa, HO He MpUUWIM K OKOHYATEJIbHO- 
y 3aKJIOUeHHIO. 

_JjanHoe cooOmeHve pecTaBAeT W3JIOKEHHE pe3yJIbTATOB, MOJIYYCHHBIX 
IMU IPH awbHeliwiem HccNeqOBaHHU peakiMA THMupssesa. 
Jina yxo6crBa ciieKkTpoctpoToMeTpHpoBaHHA MBI, B OTIMYHE OT IpeAbI_yMUX 
scmleOBaTeel, PeWIHJIM HCHOIb3OBaTb HE WMHKOBYIO IIbWIb, a Oomee KpyIHble 
AUKOBbIe ONMKH. TlocmeqHve MOUTH MrHOBeHHO MocJe NpekpalleHuA B30aI- 
IBaHUA CaATCA Ha AHO cocyfla MH OCTABAAIOT PacTBOP COBepiIeHHO IIpospad- 
IM. STOT cmo0coO NOSBOJIM HaM IIpOBOJHTb CHeKTpOPOTOMeTpHpOBaHHe pac- 
30POB B JHOOOH MOMEHT peakIIHH. ; 
 PeakiuaA MpoBosusach OObIMHO B BaKYYMHBIX cOocyfax, pa3sMep HWKHeH 
YOK KOTOPbIX TO3BOIAJI BCTABIATh UX B KapeTKy cleKTpoiporomerpa Bex- 
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MaHa HM IIpOBOJMTb CHATHE CIIeKTpa NOrOWeHHA pacTBOpa HeNOcpeACTBeHH 
B cocyze (8,9). B cocyq HamuBanu 4—5 Mil pacTBOpa MIMrMeHTa, 3aTeM BCb 
WN llaJId OTBeIIe€HHOe KOJIMUECTB 
omHsIoK HU jyoOaBIaANu HeOe 
XOJMMbIM  OObeM YKCYCHO 
KHcIOTHI. AHaspoOuble ycJd 
BHA cCO3faBaIHCb OTKAYKO! 
BOSAyxa Ha (OopBakyYMHO! 
Hacoce B TeyeHHe 3 MHH. Boc 
CTaHOBHTeJIbHBIC H3MeHeHH, 
OObIuHO HaOsr0faucb yXe B 
BpeMA OTKAUKH, CJM CMEC Ip! 
9TOM CHJIbHO B30aJITbIBaJIaCb. 
Hamu ObWI0 ycCTaHOBJIeHO 
4TO XO] peaKUHH TeMHOBOr 
BOCCTAHOBJICHHA MHIMeHTa 3a 
BUCHT OT KOJIH4eCTBa YKCYCHO! 
KHCJIOTbI HW WHHKOBBIX OMNHJOK 
OOaBJIAeCMbIX K pearupyroule! 
400m cMecH. B 3aBHCHMOCTH OT KHC¢ 
JIOTHOCTH MOXKHO OBO TOJIV 
Puc. 1. Wsmenenne cnexTpa normomeHua pactBopa UaTb pa3sJIMUHYtO KapTH, 
xmopopussa aB Hp wHHe TipH BOCcCTaHOBJICHHH CHEKTPaJIbHbIx H3MeCHEHHH i 


I[HHKOBbIMH ONHJIKAMH B IIpHCyTCTBHH ykKcycHoH KHC- pacTBope. KomuuecTBo UHH 
noth. 1 — MCXOHBIN; 2—Tlocsle BbIKaYMBaHHA BO3- 


Uh) 
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qyxa W Bs6aNTbIBanus; 3—nocae Bnycka Bosfyxa. KOBbIX es BIL 
KpecTukaMH OTMe4veH KOHTyp Moloch! normomleHHa Ha CKOpOCcTb peaKIHH | 
Ip (OTOBOCCTaHOBeHHH MeHbIUe Ha BU NOsyyarouleroe: 

MIpOsykTa. 


B onpefeuieHHblxX YCJIOBHAX KHCJIOTHOCTH, He OMMHAKOBDIX JIA Pa3JIMUYHBL 
IIMIMeHTOB, JIA BC€X HCCeAOBAHHBIX MMIMeHTOB (xOpodu0B au b, deopurTy 
Ha (a + b), (ranouwMaHHHa MarHHA) HaM yasOcb NONYYATb MpOAyKT TeEMHOBOr 
BOCCTAHOBJICHHA, CIEKTP MOTON[eCHHA KOTOPOFO MOJIHOCTHIO COBNaaeT CO CHeK 
TpOM BTOPH4HOrO MposyKta PoTOBOccTaHOBJeHHA (°). 

Ha puc. 1 nu3s06paxkenbl H3Me€HCHHA CIeKTpa MOTONLEHHA pacTBOpa xXJIOpC 
(pusa a B WHpHAuHe (5 Ma) NpH ucnoOmb30BaHHH 100 Mr IKHHKOBBIX ONHJOK | 
ynoOapnenuu 0,03 Mi meqaHol ykcycHol KucuoTH. Kak cmeqyer 43 pucyHKé 
BUA STON NOMOChI NOTIOMLeHHA pH 525 Mp MOJHOCTbIO OMMHAKOB C BHJOM MOU 
Cbl NOPIOWleHHA KpacHOM BOCCTaHOBJICHHOH GopMbI, NOyIeHHOu DOTOREIEE 
yeckuM lyTem. [Ipu Brycke BO3Ayxa peakUHA ObICTpO Ia OOpaTHO, CHeKT 
NOPIOMCHHA CTAHOBHJICA MACHTHYHBIM CO CH€KTPOM MCxXOAHOrO xMOpomusI 
Oquako HEMOJIHad pereHepalluA B KOJMYCCTBEHHOM OTHOIICHHH TOBOpHUT O “a 
4TO OJHOBPeMEHHO C OOpaTHMBIM BOCCTaHOBJIeHHeM IIpOWCXOAAT H HeEOOpaTHMBl 
M3MCHeCHHA XsOpodpuawa. 

IIpoqykT HeoOpaTuMoro H3MeHeHHa, MOBHAUMOMY, GeclBeTeH HIN ae 
OKpallleH H He OO/laaeT pe3KO BbIPAXKEHHbIMY MOMOCAMH NMOTIOWeHHA B BHUM 
o6sacTu. Cieqyer yMaTb NO3sTOMy 4TO MMeeT MECTO JasbHelilee rH pupoBaHy 
XJOPOUJIa, BOSMOXHO, 10 MECTY M€THHOBbIX MOCTHKOB, UTO NPHBOAUT K MOd 
HOMY HapylJe€HHio CHCTEMbI KOHbIOrHpOBaHHbIX cBA38eH. IIpH AMHTeIbHOM CTC 
AHHH B adpoOHbIX YCJIOBHAX JONOMHUTeIbHOH pereHepaluH UcXO_HOrO xc 
popula He Npoucxoyuso. 

TorkecTBO BOCCTaHOBJICHHBIX COCMMHEHHI XOpopuna a, Nomyuarounxc 
TEMHOBBIM HM (POTOXMMMYECKUM IIyTAMH, OpluIO WOKa3aHO TakxKe NyTeM HaGmION 
HUA 3a bryopectlenuMelt BOccTaHOBNeHHOrO pacTBopa. Kak Opi0 NoKa3aHo ps 
Hee (°), JI KpacHoH oToBoccTaHOBMeHHO (popMbl xXNOpodussa a BeCbw 
XapaKTepHO NOABJICHHE Pe3SKUX 3eNeHbIX MOMOc yOpecheHUH IpH 3aMopaxk 
BaHMM pacTBopa. TOuHO Take Ke NONOchI HAGMOAaMMch HB cIyyae ance 
BaHHA PacTBOpa XNOpopua a, BOCCTAHOBJICHHOTO TEMHOBbIM IlyTeM. | 

B cayyae Oosee BbICOKOH KUcOTHOCTH pacTBopa (Jo 0,2 mu yKcycHoH Kut 
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@}OTbI Ha 5 MJI pacTBopa), XOTA MH MOXKHO OBO 3aMeTUTh HanMUHe MaKCHMyMa 
PH 925 Mp,OAHaKO OH Obl TOpasyo xyxKe BEIpaKeHn U KPHBaAv NOTIOMLeHHA CTa- 
WOBHMACh TOpaso Oouee NNOcKOli. OOpaTHad peaks c KHGIOpOJOM B curyuae 
{PONbIUOK KHCMOTHOCTH NPHBOAHa K NOABeHHIO CNe€KTpa MOrmomeHusd, OTJIM- 
parouleroca OT CleKTpa HCXOMHOrO MMIMeHTa. 3yecb Npoucxoyuna Gouee HH 
mieHee CHJIbHad (beopuTHHH3a- 
MA XNOpOpua c NOcdeLy10- 
#1MM OOpas0BaHHeM WHHKOBOrO 
MpousBosHoro cbeoduruna. 

' [laa toro yro6pr Tomy4uTp 
G§(pOkyKTbI TeMHOBOTO BoccTa- 
HIOBJICHHA, MOJIHOCTbIO CXOJHbIe 
JO cliekTpy c POTOXHMHYeCKUMH 
IpOAyKTaMH, JIA xXmOpodussia 
}), deoputuna (a+ b) u ora- 
MOWUMaHWHa MarHHsA MpHlOcb 
IPHMeCHHTb pacTBOD c_ eLle 
MEHbIUeH KHCJIOTHOCTEIO, IIpH- 
JaBiaa K 5 Mi pacTBopa mur- 
e€HTa Bcero TONbKO 0,001 — 
),002 Mal yKcycHOM KHCJOTHI; B 
MIPOTHBHOM CJlyyae cleKTpasb- 
Had KapTHHa Oblia_ Heorpe- 
meneHHoH. #BoccraHoBseHHblii 700 OO mye 
MpokykKT xmopopuasia b B mu- 
pHAHHEe oOOmaqaeT WAOCKOH MO- Puc. 2. Usmenenuve cnextpa norsiomenua deobuTu- 
OcoH MorjiouleHHua c Mmoxo Ha a+ b B STAaHOJIe Mp BOCCTaHOBJICHHH WHHKOBbIMH 


BbIp a2KeHHbIM MaKCHMYMOM Ip Suna B NpHCyTCTBHH yKCyCHOu BEC HOEE. I— 
HCXOJIHbIV, 2— nocue BOCCTAHOBJICHHA, 3 — mocue 


020—5!10 mv. O6Ommi Buy o6paTHOrO OKHCJCHUA KACOPOAOM BO3 Lyxa (IMHKpeo- 
CNeKTpa OYCHb XOPOWIO COOT- duTHH). Kpectukamu oTMeyeHO MOJIO2%KeHHE MOJIOCHI 


BeTCTByeT HOyYaIOlleMycA B HorviouleHua MpH (POTOBOCCTAHOBJIEHHH B CiHpTe B 
MH puAHHe pu (poTOXHMHYeCKOM NIpHcyTCcTBHu HeOoubMIOro ROME e NHpuyHHa 
BOCCTAHOBJICHHH. 

| Hapue. 2 cpaBHuBatoTcsA CHeKTpbI NOPIOMeHuA MpOAyKTOB TEMHOBOTO HU (PoTo- 
‘XMMH¥eCKOrO BOCCTaHOBseHHA (eopuTHHa (a + b) u Ha puc. 3—ranouManuHa 
MarHua. B o60ux cayyadxX TOKMeCTBO THX IPOAYKTOB HE BbISbIBAeT COMHEHHA. 
 O6pa30BaHve LHHKOBOLO IIpOH3BOAHOFO BMeCTO HCXOAHOLO Peo*UTHHA pH pe- 
‘aKI[MH OOpaTHOTO OKMCJICHHA BOCCTaHOBJICHHOM CPOpMbI NOATBepAaeT Hall BHI 
BOA O TOM, 4TO OOpa3s0BaHHe WHHK-SeopuTHHa HM B cyyae xJOpodpussa UjerT 
yepe3 9Tan deoduTHHHsanuH. KpacHoe BOccTaHOBJIeHHOe CcoeuHeHHe (pTaOUn- 
aHHHa MarHuaA Kpaline HecTOHKO, H NOBUAMMOMY, OYeHb JIerkO NosBepraetcs 
JlaIbHeHLIMM BOCCTAHOBHTeJIbHbIM H3MeHeHHAM. J] HTeIbHOe BO3JelicTBHe WHH- 
Ka IpHBOAUT K NpeBpallleHutio 9TOTO COeAMHEHUA B Apyrol MpOAyKT cHHero UBe- 
Ta c MakcuMymMom 640 Mp. OSTOT BOCCTaHOBJeHHbIM MpOAykT JerkKo pearupyet 
C KHCOpOsOM BOsAyxXa UM MpH BiycKe NocesHero NpeBpallaetca B OeclBeTHOe 
coe/MHeHHe HeusBecTHOM UpuposL. Biyck Bo3fyxa HM B3OaJITbIBAHHe pacTBopa, 
cojlepKallero KpacHylo BOCCTaHOBJIeHHy!O (opMy TamolManuHa MarHHA Cc 
MaKCHMyMoM 560 Mv MIpHBOAMT K pereHepallwaM WcCXOHOrO TMIMeHTa. %& 

Peakuua TeMHOBOPO BOCCTaHOBJICHUA YKa3aHHbIX NMMeHTOB C OOpasoBaHHeM 
KpacHOli BOCCTaHOBJIeHHOM (POpMbl XOPOWIO MpOxoAuT MU B ApyrWX pacTBOpH- 
TesiX, HallpuMep B aueToue. [1A NOyYeHHA XOPOMIO BbIPaxKeHHOH CeKTpab- 
HOM KapTHHbI BOCCTAHOBJICHHA HEOOXOMMO NOAOUpaTh HavOosee NOAXOAsAULy!o 
KMCIOTHOCTb, H3MeCHAS KOMUeCTBO MpHOaBlseMol KUCOTHI. BmMecro ykcyc- 
HOM KUCAOTbI MOTYT ObITb HCHOb3OBaHbI HU Jpyrve OpranHyecKve KUCJOTHI, 
HallpHMep, AHTapHas, TvoTaMHHOBad, acKOpOMHOBaA HM Ip. 

BoccTaHoBJIeHHe BbIIMeyYMOMAHYTHIX MHMrMeCHTOB WHHKOM B IplcyTcTBuM 
KHCIOT YCKOpAeTcA MpH BOSselcTBMM cBeTa. QTOFO cilefOBaO OKUMATb, TAK 
Kak [OKa3aHHad cnocoOHocTh xsopodumia WM ero aHasoroB K (OTOXH- 
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MHUCCKOMY BOCCTAHOBJICHHIO TOBOpHT O TOM, YTO MOJIeKyJIa MHMTMeHTa B Meta 
cTaOHJIbHOM COCTOAHHM OGaaeT 3HAYHTEIbHO OOJIbLIMM CPOJCTBOM K 3JIEKTPOHY,), 

ae - yeM HeBO36yKeHHaA MOseKy- 
ja. YcKOpsioulee BINAHHE ce 


BeULCHHA OCOOCHHO CHJIbHO CKa 
3bIBaeTCA IPH MaJIOW KMCJIOTHO 
CTH pacTBopa H NOYTH HesamMeT+ 
HO Tip 6ObWIOH KHCJIOTHOCTH. 

VutepecHO OTMeTHTb, 4TO 
B OMHMCAHHbIX TEMHOBbIX- YCJIO- 
BMAX JIErKO BOCCTaHaBJIMBatoT- 
Ca MIMeHTbI, OM8KHe 0 
CTPOeHHIO K XJOpOPHJTy, co- 
jlepxkamuve Meb HM KkOOaJBT, 
Kak, HallpHMep, COOTBETCTBYIO- } 
He (TaJOMMaHHHOBLIe KOM- > 
IJI@KCbl, TOra KaK K (OTOXH- 
MHMYeCKOMY “ BOCCTAHOBJICHHIO 
OHM OKa3aIHCb HECIOCOOHBIMH. 

Takum 06pa3oM,| 
HaMHW OBO ONpee| 


Puc. 3. BoccTaHopmeHue dTalouwvaHHHa MarHHa B Dea ee 
c. 3. BoccTaHoBste 

MMpHAHHeE WHHKOBbIMH OMHIKaMH B MpHcyTCTBHH yK- pee a ae “4 
cycHoh KucnoTH | —cneKTp norjomenha ucxoqHoro BOCCTAHOBJCHHUA XJO-) 
pacTBopa; .2—Mocse BoccTaHoBjeHua. Kpecrukamu po ~p Uasna UHHKOM B) 


| 


OTMe€yeH KOHTYP MNOJIOChI MOPJIOULCHHA MpH (OTOBOC- ll p ue y TCTBHU KH CH OF | 
CTAHOBJICHHU : } 
TH, BNepBHEeE T1pOBe 
HeHHax TUMUPASE BLM, ReHhCTBHUTCALHO ~AB ie 
ca oOpatumo dk. Ymermeeca B HeOarONpHATHbIX YCJIOBMAX MIpOBeeHHA 
peakUMH OTIMYHe MpOAyKTOB OOpaTHOTO OKMCJICHHA OT HCXOQHbIX OOBACHAETCA 
He OCHOBHBIM IIpOleccoM, a NOOOUHbIMH, NpHBOAALMMM K JaJIbHeMLIMM U3MeHe- | 
HMAM IMIMeHTAa. 
PacxowkeHve B pe3yJIbTaTaX IIpeAbIyWIMX HcceqOBaTeleH OOBACHAeTCA | 
TeM, UTO OHH He NPHHMMAJIM BO BHHMaHHe BJIMAHHA IIpHpObl HW KHCJIOTHOCTH | 
cpeybI Ha XO STHX NOOOUHBIX HM Gomee rmyOOKUX BOCCTAHOBHTeEJbHBIX peak. | 
OG6parTuMoe BoccTaHOBJeHHe NMTMeCHTa HM€eT MECTO B KMATKHX» YCOBHAX BOC- | 
CTaHOBJICHHA TIpH cmaOoM BO3eHCTBHH BOCCTaHOBHTeIA; Somee KecTKHE ycuIO- 
BUA IpHBOAAT K HeOOpaTHMbIM MIpOAyKTaM BOCCTaHOBJeCHHA MMrMeHTOB. 
Bo3MO2KHOCTb NOJYYeHHA TOKACCTBEHHBIX MPORYKTOB BOCCTaHOBJICHHA XJIO- 
popusia W ero aHasIOrOB TEMHOBbIM MW (OTOXHMHYCCKUM NyTeM 10 A HOCTBW 
CHHMACT BCAKHE COMHE HHA B BOCCTAHOBHTEAbBHOM 
XapakTepe POTOXHUMHUeCCKHX peakKHHH xN0pohpuana 
c acCKOpOHHOBOH KUCAOTO UM Apyrumn cnaOnimu BOCCTAHOBUTe- 
JIAMH, HE CMOCOOHbIMH BOCCTAHOBHTb XJIOPOHJ B TeMHOTE. 
VWuctutytT Ovoxumun um. A. H. Baxa Ilocrynuao 
Axajylemuu HayKx, CCCP 30 XI 1955 
WMTHPOBAHHASA JIMTEPATYPA 
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¥# 
Muxana K. MUXAWJIOB 


MCCJIEMOBAHHE ®JIABOHOHOB NOJIM®EHOJIBHOM FPYNMbI 
TABAKA METOJIOM BYMA)KHOM XPOMATOrPA®HH 


(I]pedcraszexo axademuxom JI. A. Kypcaxoeeim 8 II 1956) 


'— Ilommenonst uMeroT BaxKHOe 3HadeHHe JIA KavecTBa TaOaKa, a TakxKe JA 
‘KavecTBa HEKOTOPbIX APyrHX BKYCOBbIX TOBapOB: Yah, BHHa, Kakao u Ap. IIpu 
TIpewevieHHH KavecTBa TaOaka MNO XHMHKOaHaJHTHYeCKHM JlaHHBbIM HCTIOJIb- 
syerca BBejgenHoe A. A. UImyxom (*) «nommenombHoe YNc0». Cormacno Kenur 
u Jlop (*), momMdeHOobI BIMAIOT Ha apomMaT TaOaka. Hecmorps Ha Govubuioe 3Ha- 
e€HHe MOMMPeHOJIOB, CBeJeHHA O HHX Bce elle OYCHb OPpaHH4eHbl. 

B nomupenobHok rpynne TaOaka UJeHTHPHUMpOBaHE! XwJOporenosas (+) 
MW XHHHaA KHCNOTHI (4), a TakxKe :laBOHONAbI pyTHH (*) MH H30KBepuuTpUH (?,°). 
Mertojom OyMaxKHol xpomatorpadpun (°—-§) uyeHTHpHUNpOBaHbI TOMbKO xXWOpo- 
TeHOBad KHcu0Ta H pyTHH. Hanwune us0KBepuuTpHHa Ha XpOMaTOrpaMMax He 
OblIO0 ycTaHOBeHO. OTKpBITbI, OHAKO, enle NATHA TaOayHBIX ToWHMdeHOvOB, 
MJeHTHPUKAaUMA KOTOPbIX elle He MpOHsBOAMAacb. 

Tlostomy B HacTOALIeM HccuIeqOBaHHH MbI MOcTaBHJIH ceOe WebIO, HCHOIb3 yA 
OyMaxXHy1lo Xpomatorpacpuo, H Ip NOMOMH HEKOTOPbIX peakKUMH paseuTb Ta- 
OauHple NOMMpPeHObI Ha TpyNMbl H OmMxKe U3yYHTb Tpynly (plaBoHoujos. 
Oru uccmeqOBaHUA, 10 HallieMy MHEHHIO, MOTYT, KpOMe TOTO TOMOUb BbIACHEHHIO 
OCHOB, Ha KOTOpbIX MocTpoeH meToyx UImyka(') onpeyerenua cosepKaHua 
MomwupeHomoB Tadaka. 

Cyan (*) paspaOoram cnoco6 oOHapyxKeHHA KYMapHHOB HW pOJCTBeHHbIX HM 
COCIHHEHHM (MpOu3BOAHbIe KOPHUHOM KMCJIOTHI) MyTeM OMpbICKHBaHHA XpOMa- 
Torpamm 1% sTaHomOBbIM pacTBopom AICls u nocaexyroulero BosselicTBHA C 
aMMUauHbIMH Napamu. Yeusep u Teliyx (1°) oOnapyxkuBaior (:laBOHOMJbI TEM Ke 
peakTHBoM, HO 6e3 Nocesyiomero AeHcTBHA aMMHaUHBIMH Tapamu. Mes B BH- 
Hy MepeyvcJieHHble UccieAOBaHHA, MbI MbITaIMCb Ha OCHOBaHHH YKa3aHHOH pas3- 
HUUbI pasqeuTb NomMpenomb TaOaka Ha [Be FpyMlbl: (MaBOHOUAbI H COeAMHE- 
HUA, pOCTBeHHbIe KyMapHHaM (IpOH3BOAHbIe KOPWYHOM KUCJOTHI, Kak, Ha- 
fipumMep, XsoporenoBas H KopenHOBaA KucOTHI (*)). Ham onbitEl NOKa3sasH, YTO 
HATHA JelHcTBUTeMbHO MOryT pasfeIHTbcA Ha 9TH [Be rpymMpl. 

Tlocme BplueyKa3aHHbIX IpeABapUTeJIbHbIX ONbITOB Mbl IIpHcTyNHMM K HC- 
cleOBaHHAM OCTAJIbHbIX 3ajad HacTosme padoTnl. JIA OMbITOB MbI HCHOb30Ba- 
mM OOpasin depMenTupoBaHHoro OoarapcKoro TaOaxka II Kmacca, HBaliJOB- 
Tpackoro mpovcxowyenua, ypowasa 1952 r. 

OKcTpakT MOJMPeHOMOB MpHrOTOBJAICH WyTeM ByKpaTHOrO 9KCTparupo- 
BaHua TaOaka (5 r) c ropauum 95% cnupToM. OOpeMHeHHbIC 9KCTPaKTbI KOH- 
IeHTpHpOBach B BakyyMe JO O6pema 5—6 mua. [JonyyeHHbl Takum o6pa30m 
HOMMpeHObHbIM SKCTpakT CYKUN HaM VIA XpoMaTorpadpupoBannsA. 

XpomarorpacbupoBaHuve MpousBOHIOCb OObIKHOBEHHBIM CIOCOGOM (*). Bxa- 
yecTBe PaCTBOPHTeNA MBI HCMOb30BaIM BONY, Kak BUccMeqoBaHUAX Pobeptca 
u Yya (12) c nommpenomamu yaa, a Take Popcaiira (+8) mpH ero uccueqoBa- 
HUAX MomMpenou0B Kakao. B mutTepatype, OMHaKO, HeT JaHHbIX 00 UCIIO/Ib30- 
BaHUM BOLI KaK pacTBOpHTelA UpH XxXpomMaTorpadupoBaHun NOJIMPeHOJIOB 
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tadaka. B KatecTBe BTOporo pacTBOpuTedA Oplla UCHONb3OBaHa H-OyTAaHON) 
ykKcycHan KucsoTa — Boga (4: 1 : 2,2) (74). Bo Bcex ompiTax ynotpeOlaaaa 
XpomatorpadcKasa Oymara Barman Ne 1. | 
TlonoxeHue IATeH Ha BbICYIIeCHHOM XpOMaTOrpaMMe YCTaHaBJIMBaJiOCb Nd 
UX (puyOpecleHUMH B YJIbTpapwomeTOBOM cBeTe, a HOCe STOFO UM YeEpe3 ONPbIC 
KMBaHMe COOTBETCTBYIOMNIHMH peareHTamu: 1 % s9TaHOOBbIM pacTBopom AIC]! 
(I), Tem 2Ke peaKTHBOM C TOCeAyIoulHM eHcTBHeM aMMHaaHbiMH napaMu (i) 
peakTuBom Buvpcoua (1°), npHroroBseHHbIM Cc MeTaHosoM (**) To Baruepy ( 
(no 0,5 r auMOnHOM uM OopHot KucHOTEI B 20 Ma MeraHowa) (III); MeraHOJIOBBIN 
pacTBOpoM yKcycHoKHcoro MarHus (1*) (IV); 10% pacTBopom SbCls B MeTHy 
sTuikeToue (2%) (V). Mpr HamiH, YTO peakTuB (V) JaeT yOBJIETBOPHTeJIbHBIe pe 


SYMbTAThI Ait OOHApyXeHUA (PaBOHONOB H Ha XpOMaTOrpaMMax. 
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| 
IIpu nomouu peaxrusos (1) u (IJ) mpl pasmuuanM MATHa GaBOHOMAOB HE 
COeMHEHHM, POJCTBeEHHBIX KyMapvHaM. IIpH nomomm xe peakTHBOB (III) 
(IV) u (V) Mb KaaccupHuMpoBamu dbiaBoOHOMALI NO rpynmam: @saaBoubl, Pra’ 
BOHOJIbI, XAJIKOHbI, (PJaBAHOHbI HM H30cpiaBoubr (18-9), 
Bug NosyyenHExX XpoMaTorpaMM T0Ka3aH Ha puce. |. 
IIpu onpbickuBaHHu XpoMaTorpamM peakTuBom (I) natua /, 2,3,4 u 5d bay, 
OpecIMpOBaJIH 2KeJTO-3eeHbIM, a nATHA 6, 7,8, 9, JO— xeNTO-3eeHbIM MOcuE 
AeMicTBHA aMMMauHbIMH Napamu (IJ). Dro moKaspiBaeT, uTo mATHAa J, 2, 3, 4 
u 5 COOTBETCTBYIOT (bulaBoHoNaM, a natua 6, 7, 8, 9, 10 u II — coe] MHeHHAM: 
OM3KHM K KyYMapHHaM (NMpoMsBo,HbIe KOpHuHOH KucOTHI) (®). [ipunaqnex 
HOCTb UATHa JJ KO BTOpoh rpynne Oplma ycTaHoBseHa yepes peakuuIo Xempue 
pa(**) Ha xmoporenopyto Kucnory. Ta xe peakuMA JaeT u nATHO 9. Ilo Bcet 
BepOxATHOCTH, 06a naTHa (9 u J/) O6a3aHBI KaKOil-TO Mape WMC-TpaHc-“30Mepot 
XJOPOPEHOBOH KHCJOTHI, KOTOpbIe YCTaHOBACHbI B Yae B TocueHee Bpema (14) 
IIatuo // acho Bbiqenu0cb OT J] Ha XpOMaTOrpaMMaX, NOYYeHHBIX IPH HCHO: 
30BaHHM (peHOJIa, HacbIeHHOrO BOJOH, B Ka¥ecTBe MepBoro pacTBOpHTeIA 
IIpH nomomm peaxrusos (III), (IV) u (V) 6bim0 ycranopnexo, uro maTHa 1, 2 
3, 4u 5 mpecrapisioT co6cTBeHHO (baBOHOMBI. | 
I[atno 7 MbI HAeHTHPHILMpOBaNH Kak pyTHH TyTeM NpuOaBseHuA ayTeHTHY: 
HOH NpoObr pyTHHa K NOMeHObHOMY SKcTpakTy JO xpomatorpadupoBanns, 
512 - | 


PesyJIbTaTOM STOTO ABHJOCb YCHJeHHe HHTeHCHBHOCTH H yBesMYeHHe moma - 
qu usiTHa J. Tem 2ke cnoco6om MATHO 2 OpII0 UeHTHPHUMpOBaHO KaK H30KBep- 
WATpUH. KBepwuTpun He ycranosaen. Ilatna 3, 4u 5 UCHTH PUM POBaTh He OKa- 
3aJIOCb BO3MO2%KHbIM. 

OHako TOT (baKT, TO OHH MposBuraioTcA B pacTBOpuTene — Bose, ro- 
Ka3bIBaeT, YTO OHH MpeAcTaBIAIOT COOOH YTOKO3HAbl, a He CBOOOHBIE armn- 
KoHBI (?”). 

C Webio YCTaHOBJeHHA arIMKOHa STHX FOKOSHAOB MBI PH JpOM3NpoBalu 
NOMMeHOMbHBIM 9KcTpakT c 5% HCl B reyenne 2 Yac. Ha BOJAHOM Oane Hu rHujpo- 
JIM3aT BbINAPHBaIM B BakyyMe. OcTaTOK pacTBOpsJIH B MeTaHOve H MeTaHouO- 
BbIM PacTBOP THAPOMMSHBIX MpOAyYKTOB UCMONb3OBaIM JIA XpOMaTorpaduye- 
ckoro aHasu3a. Buy NomyyeHHbIX XpoMaTOrpaMM TloKa3aH Ha puc. 2. X pomarTo- 
rpaMMbl OOpadaTbiBasucb TeM 2Ke CHOCOGOM, KaK HM XpOMaTOrpaMMBI HerHjpomn- 
3MpOBaHHOrO NOIMPeHObHOTO 9KCTpakTa. 

TakuM OOpa3s0M MbI ycTaHOBMH, TO nATHa J, 2, 3 u 4 (puc. 2) aBasroTca 
1aBOHOMOBBIMH ariMkoHaMH. I]aTHOS MbI UeHTHPULUPOBaIH Kak KBepyeTHH 
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HyTeM IIpHOaBsIeHHA AYTeCHTHYHOH NpOOL! KBepueTHHA K THApouMsaTy TNoH- 
peHOIOB 4O xpomaTorpadpupoBaHuaA. PesymbTaTOM STOO ABUJIOCb YCHJICEHHe HH- 
feHCHBHOCTH H yBeH¥eHHe Noulaqu natua 3. Iatua J, 2 u #4 MbI He MMe BO3- 
MOXKHOCTH MJeCHTHPHUMPOBATh. 

OHakKO 43 (akTa OTKPbITHA HaIMYHA elle TpeX aLIMKOHOB B MOHeHOUIb- 
HOM TH[pomu3atTe, KpOMe KBeplleTHHa (arMMKOH pyTEHa HM H30KBepUMTpHH), 
eqyeT, UTO nATHa 3, 4u J ua puc. | NpescTaBMAIOT TMIOKO3HAbI Apyrux Tpex 
pslaBOHOJIOBLIX arJIMKOHOB. 

Ham Ka3a0cb WHTepeCHbIM YCTaHOBUTb KapTHHy HATeH MOJIMeHONOB Ta- 
aka pa3JIMYHbIX KMaCCOB HU pasJIMYHOFO MpOUCXO*KeHHA, OCOCEHHO B OTHOLIE- 
HMM TOBapHbIX KayecTB NocweqHero. JIA YTOTO MbI XpOMaTOrpa*HpoBaH TOH- 
peHombuble 9KcTpaktb! Ta6aKos I, II, III] u IV kaacca, tbepMenTupoBasM Tadak 
4 uBaliOBrpacKOrO HM KPYMOBrpacKOrO Mponcxox eH, yporwaa 1952 r. 
‘Ipu 9TOM XpoMaTorpaMMB! coBMafaJM c npuBesenHolt Ha puc. 1. TonbKo msar- 
10 6 MOABIANOCh ACHO He TIpH BCeX KJaccaX HM MpoucxomweHuAx TaOaKa. 

B Tex xe mpo6ax TaOaka MBI OllpeemH JM COMepxKAaHHe MOMHPeHOOB NO MeTOJLYy 
Iimyxka (cm. tTa6u. 1). 
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Ta6auna ff | 


Ilpoucxox qeHHe “ . Kaace CofepxkaHHe Ilpoucxox enue Kaace Loe 
. TOMUeHONOB NOMUPEHOJIOB | 
mpo6 Ta6aKka .  TaOaka oe mpo6 Ta6aka TaOaka By 


Vsatinoprpay I 29 KpyMmosrpay I 5,43 
: II 3,80 “ e II 5,70 

III 3,47 III 4,92 

IV B25) IV 3,62 


IIpu conoctaBeHHH pe3yJIbTaTOB Hallux UccefOBaHHii MeTOJOM OyMaxKHO? 
XpoMaTorpadHu c JaHHbIMH O COJepKaHHN MOMMPeHOMOB, NOMYYCHHbIMA HO Me 
tony UImyxka, cmefyet, 4TO, NO Bcell BeEPpOATHOCTH, HelpaBHJIbHbIc H3MeHEHH 
B COJep2%KaHuH NomMeHOJIOB B 3aBHCHMOCTH OT KaYecTBa TaOaKa HYXHO OTHE 
CTH He K pa3IMUMAM B COCTaBe NOMMPeHOMOB B TaOake PasJIMYHbIX KJACCOB 
TIPOHCXOKMCHHA, a TONbKO K pa3JIMYHOMY KOJIMYCCTBCHHOMY CO/lepKaHHlO OTH 
JICJIbHBIX TIOJIMeCHOJIOB B HHX. 

OrBeT Ha 3TOT BONpOc MOXeT ObITh aH TOJIbKO MOcMe Cela bHbIX Hiccs1eqO* 
BaHuu MeToga [[Imyka Aa onpegxemeHua NoHdpeHoN0B TaOaka HM U3yYeHHA ycTa- 
HOBJICHHOTO MM NOJIM@eHOJIbHOTO UNCa. 


Burcu WMHCTHTYT HapoguHOoro xo3alicTBa Tloctynuuo 
r. Cranuu, Bomnrapusa 6 II 1956 
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Hoxaaye Akagemun nayx CCCP 
1956. Tom 108, N 3 


XHMHYECKAA TEXHOJIOTH A 
Unen-koppecnonnent AH CCCP Tl. M1. BYXHMKOB wu P. J. ASEJIMLLKAA 
BADKYWIHE CBOHCTBA 7 -2CaO- SiO, * 


Ip XapakTepucTuke rufpaBlMueckux CBOLICTB KIMHKepHBIX MHHepaJioB 
pPTNAHAWeMeHTa MbI BCTpeyaeM B JIMTepaType yKa3aHHe, 4TO y-cpopMa JByXx- 
AIDILMEBOTO CHJINKATa BAXKYUIMMH CBOMCTBAaMH He OOylafaer (1). 

Buepppie BAxyuIMe cBolicTBa y-C2S usyyan B. JluKKeprobd, pesyvIbTa- 
I paooTLl KOTOpOrO ObWwH OnyONMKOBaHHI B 1924—1925 rr.(?), Huxxeprodd 
PEMHVJICA NOYYHTb MpHOJMSHTebHbIeC KavYeCTBeHHbIe XapaKTepHcTHKH THJ- 
ABJIMYCCKUX CBOHCTB Pa3JIMYHbIX MOAMpUKAaLMH AByXKaJbUMeBOTO CHMMKaTa. 
H MOJy¥asl HccweqyeMble TpemapaTbl B He3SHAYHTEIbHbIX KOJIMYeCTBAaX, 1109- 
IMy HE HME€JI BOSMOXKHOCTH H3POTOBUTb XOTA Obl MaJIblIe OOpasi{bl AVIA UCHbITa- 
Ma MeXaHHyeckoh mpouHocru. JlukKeprodd usmMenbuas TomyyeHHple Mmpena- 
aTbI [0 TAKOM TOHHHBI, YTOObI OHH Npoxo_usH yepes cuTo 5000 oTB/cm?; NopomKU 
aTBOPAN 30% BObI H HSTOTOBAAM H3 HX JeNeLIKH TeM Xe cnocoboM, KOTOpBIti 
PHMCHACTCA Np H3SrOTOBJIECHHH OOpasOB JIA HCIbITAHHA Ha PaBHOMepHOCTb 
SMeHeHUsI oOtema. Tlouyyenupre o6pasubl B TeyeHve 24 Yac. XpaHHsucb BO 
faxKHOH cpefle, ocue vero 
HH MOMellaIHCb B_ BOJLY. Ea Osiere Tan 4 
[Ia = CYKIeHHA O Jocrur- 
YTOH IIpOuHOCTH cJyKUIO 
paBHeHHe ¢C JIeMelIKaMH 43 


ComepxkanHe oKuHcnOB (B %) 


NoNe é 

OpTNaHAWeMeHTa OJMHaKO- o6pasnos | SID; R02 CaO | Cymma 
OH BeJIMYHHbI HW OHOBpe- 
€HHO H3rOTOBJICHHbIMH. Betta cae 

aK yKa3piBaeT B. H. 4 63,02 | 99,27 
ae eae 2 33,62 | 0.87 | 65.48 | 99,97 

, iy A 3 So /eaie 0) (tem eS65,37 |. 99,22 

HIlb IpHOJIMKeHHBIe Kaye- 
TBCHHbIC JaHHbIe, O03B0- O6pasen Ne 1—8-C,S, nonyuenupili v3 MOvIoTOrO 


Be Semece yar 20 (roar eee Oye termes oe 
MeeTCH JIM ACHO BbIPaKeH- cxoro necKka HM X. ¥. YIVIeKHCJOTO Kadbuna: oOpasen 
oe rHfpaBinyeckoe TBep- WN 3—y-C,S, nowyyeHHbt 34 X. 4. yruleKHcsoro 
eHHe HJM 9We OHO He Ha- KaJIbUWA WH X. Y. KPCMHEKHCVJIOTHI. 

ryaer. 

Bo scex 6ouee NOSAHUX JHTepaTYPHbIX HCTOUHMKAX, NOCBALLCHHbIX rHupaB- 
WuecKUM cBOlicrBaMm y-C,S, HaM He YlaOcb HaliTH OCHOBaHHH JA BbIBOJa 
6 OTCyTCTBHH BAXKYUIMX CBOHCTB {-(POpMbI ABYXKaJIbUMeBOTO CHJIMKaTAa. 

BeseqcTBue Bcero H3JIOX%KeHHOFO MBI MOcTaBHJIM Mepey coOok 3ayayy cHHTe- 
HpOBaTb B WaOopaTOpHbIX yCOBUAX {-C,S HW H3YYNTb erO BAKYUIMe CBOUCTBA. 
, IeNbIO paspeieHHA MOcTaBMeHHOH 3aqayH OplIO CHHTE3HPOBAHO HECKOJbKO 
aptuli - u y-cbopM AByXKasbuMeBorO cHIHKaTa. B kayecrBe HCxOAHOrO 
bIPbA OpasH: MOJOTHI BOJIbCKMH MeCOK, X. 4. YIVICKMCJIbIM KaJIbIMH, X. 4. 
peMuekucoTy. CuHTe3s MHHepaJIOB MpOMsBOMJICA TO MeTOAHKe, ONMCaHHOH 
mpaoote IO. M. Byrra (3). 

PesysbTaTbl XMMMYeCKOrO aHamH3a MOMYYCHHbIX KJHHKePHbIX MMHepasoB 
puBeyenp B Tau. |. 


* OKciepHMeHTabHad YacTb AaHHOH paOOTbI BbINOTHAACh MpH yuacTHH E. WW. Bape- 


HKOBOH. 
: 015 


Bce TpH NpofyKTa W3MeNbUaH WO MOJHOTO NpOXO*eHHA MaTepHasla Yepe 
cuto 4900 ors/cm?. 13 u3MemBueHHOTO MaTepHasla M3POTOB/IANIM OOpasubl Au 
VicCIbITaHHA MpOYHOCTH Ha cxKaTHe. OOpasi{bl TOTOBMIM B Bue MpecCOBaHHbl 
KyOuKoB pasMepom 2 X 2 X 2 cm Moy AaBnennem 400 KI /cm? u3 pacTBopa I: 
¢ BOJCKUM MecKoM (bpakuun, Npomesuelt yepes cuTo 256 oTB/cM” uM OcTaBLUIeH 
ca na cute 900 ors/cm?. [Ipu npeccopanuu gobaBnamm 10% Bogp. KyOux 
locale H3FOTOBICHHA XpaHHJIM BO BuaKHOK cpefle. PesyibTaTs! McMbITAHUA OC 
pa3sioB Ha cxKaTHe MpescTaBseHbl B TAO. 2. 

TlomyyeHHbIe pesyubTaTHI MO3BONMJM 3aKJIOUNTb, YTO y-C,S obsaqae 
BSOKYILMMH CBOMCTBAMM jla2Ke HeCKOJIbKO OOJIbIIMMH, 4M B-C,S. O6 aTor 
CBHJeTeEIbCTBYeT pocT MpouHocTH oOpasia Ne 3, mowyyYeHHOrO 43 met 

YMCTHIX peakTHBOB. IIpounocTb oOpa 

Ta6numa 2 na Ne2, npHroToBeHHOro 43 vont 

TIpegen mpounoctu na cxatue (kI/cm?) BOJIbCKOTO TecKa HW X. 4. yr JIeKMC Or 
KaJIbIIMA, MeHbIUIe MpOuUHOCTH <r: 


NoNe 3 7 28 Ne 1(8-C,S) umpounoctw oOpasina Ne 
o6pastos | cyToK | cytoK | cyrox | 9 Mec Viccneqopanve oOpasya Ne 2 mo 
MUKPOCKONOM OKasaJI0, 4TO B ay is 
n 6 9 | 24 194 Hapayy c Kpuctammamu y_-C,S, pHi 
2 D) 9 3 62 cyTCTByIoT KpHctawsb! B-C,S. OOpasosat 
3 m 9 26 165 HMe TOcJIeqHHX MOXKeT ObITh OObACHEH# 


HaJIMYHeM B CbIPbE OKHCJIOB 2WKeTesal 
OKHCJIbI 2KeJle3a MOryT HIpaTb POJb cTaOusIM3aTOpAa H CIOCOOCTBOBAaTb COXpa! 
HeHMIO J[BYXKaJIbIIMeBOTO CHMKaTa B B-Popme. Kak noKa3biBaloT pesyJBTATH! 
XMMHYeECKOrO aHasH3a TOTOBbIX IpofxyKToB, oOpasey Ne 2 cogqepxKUT TaKkor 
KOJIMYeCTBO X%Keslesa (OHO OlpesesAOCb B CYMME€ MOJIYTOPHBIX), KOTOpoe yx 
MOXK€T OKa3bIBaTb 3aMeTHOe BJIMAHHeE Ha TIpowecc MHHepasooOpasoBaHHa. 
CuyxKeHve mpouHocTu oOpasna Ne 2 no cpaBHeHHIO C MpoOuHOCTbIO oOpas 
nop NeNe 1 wu 3 no3sBomAeT MpeAMouaraTbh, YTO COBMeCTHOe MpucyTeTBHe y-C,§ 
vw $-C,S ckaspiBaeTCH OTPHaTeMbHO Ha Mmpomecce TBepseHHA TaKOH cmecH 
Alia NOATBEpAAeHUA STOTO MpeAMOOXKeHUA Obi USPOTOBJEHbI KYOHKN pas 
MepoM 2X 2 x 2 cM JIA HCMbITAHUA MPOUHOCTH Ha CKATHE U3 MEXAHHYeCKO CMec 
oOpasnos NoNe 1 u 3. Pe3yabTaTbI 3THX MCMbITaHMii UpuBe_eHEI B Tad. 3 


TaOsauna 3 


IIpezen npoywnoctH Ha cxatue (KI /cm?) 


3 | 

O6pasnEt cy TOK ah ones 3 Mec. 
y-C,S 7 9 26 165 
y-C.S + 5% B-C,S 6 9 20 422 
y-C,S + 10% 8-C,S 7 9 21 130 
y-CoS + 25% B-C.S 7 8 19 134 
y-CoS + 50% 8-C,S 6 9 Pash 102 
y-C.S + 75% B-C,S 5 it 22 149 
8-C,S 6 9 21 yal 


Ha puc. | noKasano rpadwuecku u3MeHeHMe MpouHocTu y-C,S B 3aBch 
MOCTH OT JOOaBKH B-C,S (uepes 3 Mec.). 

Bee STH JaHHble NOSBONAIOT 3aKJIOUNTb, TO oGaBKa B-C.S u +-C,J 
ACMCTBUTeIbHO CHMKAaeT MpOuHOcTh nocmeyHero. IlostToMy MoxHO JOMycTUTE| 
uTo OOpasopaHue cmecu $-C,S nu y-C,S B Mpomecce oOxKUra TakKxKe OTPULE 
TeJIbHO CKAa3bIBaeTCA Ha MPOUHOCTH CMelaHHOrO MposyKtTa. 

Ha rpaduxe pwc. 1 nwa6mogaiorca Ba MuHuMyma (/ u 2). Munumym 
COOTBETCTBYe€T OTHOMeHHIO KONMYeCTB y-C,S:8-C,5S=1:1, mpu Koropol 
CMeCb HMeeT HaMMeHbIlyio mpounocTb. Munumym 2 oOpasyercs, BeposTH 
B pesyJbTaTe elle H€ M3yYeHHBIX OCOOeHHOCTeH CoequHeHUuA y-C,S. 
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Visyyenve mpoecca rugpatalMu uccyleqyeMbIx oOpa3sl0B mpou3sBoq_H0Cb 
| MHKpOlipellapaTax, M3POTOBJICHHbIX M0 MeTO,Y, NpeqioxenHomy B. H. lOu- 
mM (*). Ha pac. 2 mpeqcrapmena Mmukpowbororpapua Hepuy_paTupoBanHoro 
C,S (160). Hox muxpockonom naCmogaiorea Kpuctasbt y-CyS c xapaK- 
PHbIMH JIA HMX ONTHYECKHMH CBOHCTBAMH: KPHCTaJWIbl MpH3smMaTHyeckolt 
)PMBI, TMOJIAPHSyIOllWe B HH3KUX (CepbIX) TOHAX C ACHO BbIpaxKeHHOL cmali- 
ICThIO BOJIb QJIMHHOM OCH KpHcTavwia. 

Ha puc. 3 mpegctapnena mMukpodoTorpapua ruypatupoBanHoro y-C,S 
8 Hel ruypataunn). Iloq muKpockonom HaOmgqaeTCA ACHO BbIPaxKeHHbIit 
ollecc THpaTaluv: KpuctTasb y-C,S B 3Ha- 
ITeJIbHOH CTeMeHH MOKPbITHI TeseoOpasHoro 
[Ja HOBOOOpa3s0BaHHeM, MMEeIOIMM CepoBaTo- 
eJITyIO OKpacky B NOJIAPH30BaHHOM CBeTe. ITO 
BOOOPAsOBaHHe ABJAeTCH, OYVCBHAHO, FHpo- 
WIMKaTOM KaJIbHA. Takoe mpejmomoxeHue 
WKeET ObITb OOOCHOBAHO TeM (aKTOM, UTO aHa- 
THYHOe %We HOBOOOpasoBaHHe HaOwOMaerca 
iM THApatannu B-C,S. 

Ha puc. 4 mpeycraBleHa WIA cpaBHeHHa 
ikpopotorpapuu rvypaTupopanHoro  §8-C,S 
8 Heli rugpatauuu). Ha 3ToM MuKpompe- 105 ' 
pate Tak?Ke ACHO HaOwofaeTca OOpa3s0BaHue p&p 20 40 60 M%y-C,S 
JeoOpa3sHoro = BellleCTBA Ce pOBaTO-2KeJITOrO KOnuenmpagua 
TA, ABJIAIOULETOCA THAPOCHJNKATOM KaJbUMA part 
| MepBoH cTaquH Mpowecca ruypaTauun. 

TakuM oO6pa30M, HacTOAMad padoTa MO3BOHeT 3aKJIOUMTb, YTO YHCTHIM 
ONVKT y-C,S oOONaqaeT BAXKYULMMH CBOHCTBAMH, YTO B HEM MpOWCXOAUT 
KOH Ke Tpouecc ruApaTawlHH MpH s3aTBOpeHuu Cc BOAO, Kak H y &B-C,S. 
PHCYTCTBHe HEKOTOPbIX TIpHMecel B HCXOJHbIX CbIPbeBbIX MaTepHaax Ipu 
wIydeHHH 7-C,S, B YaCTHOCTH MOJYTOPHbIX OKHCJIOB, OTPHWaTeJIbHO BJIMA- 
-Ha ero mpouHoctb. I[pounoctb y-C,S mpu 9TOM CHM KaeTCA. 
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XHMHYECKAA TEXHOJOFHA 


E. PYKEHIUITEMH 


O HEMPEPbIBHOM MOJIEKYJIAPHOM JECTHJWIAWMU 
(IT pedcmasaeno axadeamuxom A. H. Ppymkunoim 23 I] 1956) 


\ 


PaccMOTpHM 2XKHJKOCTb, COCTOAMLYIO W3 He€CKOJIbKHX KOMINOHCHTOB H TeKy- 
Ilylo TOHKMM CJlOeM MO HarpeToH mopepxHoctu A (cM. puc. 1); AaBseHne 
MpHOope HacTOJbKO MaJlO, YTO pacCTOAHHe MeKJly MOBEPXHOCTbIO MCMapenu 
WM TOBeEpXHOCTbIO KOHJe€HCalHH MeHblle cpeyHero cBoOoqHoro mpodera moue 
Ky. B HacTosieli paOoTe MbI ycTaHOBHM JJlA Ciyyad CTal[MOHapHOro per%KUMa 
COOTHOLeHHE MeXK]y MOJIAPHbIM TOTOKOM j-KOMIOHeH 
IWI@HKH %XKUJKOCTH, IpoOxo,AleM B eHHHLy BpemMeH 
yepes ceyeHHe, lepleHAuKyJIApHoe K OCH X, MH paccToH4 
HHemM x. TeyeHve mpeymosiaraeTca JIaMHHapHbIM. . 

1. Unucno MmoseH, KkOTOpbIe NOKHatwT eHHHLy 
NOBEPXHOCTH HCiapeHHA B e€/MHHIY BpeMeHH, OMpe- 

T aM 
JIeAe€TCA M3BECTHBIM BbIPaKeHHeEM 11j;=—a;P; TaN RE 


rye p; — AaBseHve NapoB j-KoMNOHeHTa cmecu; M; pal 
MOJIEKYJIAPHbIM Bec j-KOMMOHeHTa; R — rasoBan 1104 
cTosHHad; TJ — adcomoTHad TeMlepatypa u a; — Koay 
(PHUMeEHT MeHbIIMH eHHUUbI. CuuTad MHOrTOKOMIOHCHT 
HylO CM€Cb MfeabHOW, T. e. py =P;X;, roe P; il 
laBeHve apoB yncToro j-KOMHOHeHTa u X; — MOouAp+ 
Hav JlOJIX j-KOMMOHeEHTAa, NOJyyaem 


1 
Mj = %jP;X; V wer (1) 


2. Tak Kak TOJIMHHa CJIOA 2XHKOCTH Masia, MOXKHG 
ee ae pe NONyCTHTb, YTO TeyeHHe TocKoe, BBoAUM culexyroule 
jaxkjennaa  nopepx- OOOSHAYeHHA: xX HW y* — KOOpAMHATbI; WU — cocTaBaA 
HocTb, C—xK BuicoKomy Olaf CKOpOCTH MO OCH x; UV — cOCcTaBJAIOWaA CKOpO 

Baky yMy CTH MO OCH Y; Cj— MOJIApHaH KOHIEHTpalua j-KOMMO 
HeHtTa; D; — kosppuuuent Audpysun j-KOoMNOHeHTS 

(KOTOpbIH CYHTaeTCA MNOCTOAHHBIM); C — OOlai MONApHad KOHIeHTpauMA; 
y — KHHeEMaTHYeCKaA BASKOCTb (MbI MpeANOJO%XHM, YTO OHA MaJIO H38MeHAeT 
ca); g — yCKOpeHHe CHJbl TaAKeCTH; 6—TONMMHA COA ARuAKOcTH; t 4 
BP€MH; WHACKCOM 6 OOO3HaYaeM BeJMUHUI JIA y = 4, 


HanlumieM ypaBHeHHe HelpepbIBHOCTH JIA j-KOMMOHeHTA: | 


Oc; due; Ove; 0 0c; 
f° Se © By ay! Gy (2; 
Oc; duc, | 


ee r) 
B ypapyenuu (2)"MbI npeneOpermu unenom — D; — no cpapnenuio c <4 
Ox Ox ox 4 
Jl CKOPOCTH U BOCTIOUbL3yeMCA BbIPAxKeHHeM 


eelers by h | (3 


3. Merton, ynorpe61sembIii AIA PeWIeEHHA 3ayauu, MOCTaBJIeHHOH B HacTos- 
meu pa6ore, BHYyWeH HaM Me€TOJOM, BBeJe@HHbIM KapMaHom B TeOpHto Irpa- 
* x OepeTcA BOMb MoBepxHocTu A, B HalpaBeHHM TeyeHUs; y —paccroaHHe 70 04 
BepxHocTy A. | 
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qHoro cox (1). Stor Metoy Kapmana Ona pacnpocrpanen Kpyxxaannem 
Aisa 3aqay Tenonepeqaw. Byqem uuTerpupoBaTb ypapHenna (2) no y B 
eleax OT QO WO 6 HM anlpoKcHMupoBatTb ¢C; NOMHOMOM. Mouyuum 


3 3 
0c;  Ouc; 0c. 
J 
Vandy +4 Gldy + o00),0= D,(),. (4) 
0 0 
Tloqctapus B (4) 
dc a) ° ab) du ’ 
eres tN es ej 0 a8 
We y= 3 | exdy — Beha \ a dy = 5 \ ucjdy — 2 uscy,» 
0 0 


KHO CrPYNNHPOBaTb WIeCHbI ypaBHeHHA Tak, 4YTO OGe YaCTH ypaBHeHuA Gy- 
T MpeAcTaBATb C€ OOpaTHBIM 3HaKOM YHCO Move j-KOMNOHeHTa, o- 


iMarOULUX CBOOOAHYIO MOBepXHOCTb yYepes MoBepxHocTs [1 + (03/0x)2]'/1 = | 
eMHULy BpeMeHH: 


§ é 


\ cjdy + 2 \ uejdy = D, (2), + on0 (5 + ue — 08) = — j,3 Xj,8, (5) 
0 0 


1 


le kis= Ps V MRT, * 


Moxk1o NOJYUYHTb BbIpaKenHve Ja v ee + up > — vs, CyMMHpya ypaB- 
sHue (5) m0 j*: 
8 8 
cp — SN cd +5.\ ued (6) 
oie Of Meee | Ox Vee 
8 0 


IloqcraBuB BbIpaxkeHHe Juda Y 43 (6) B ypaBHeHue (5), NowyuHM 


r) $ 
7) 0 
OL \ c;dy eas ( uc; dy Sad 
0 iy 
8 $ 
dc; a) a 
= DF), + 2 (F \edy +5 wedy) = — bro Xie 0) 
0 0 


Ecuim orpanwWuuTbca CTalMOHapHbIM pexKHMOM, (7) IIPpHMeT BHI 


S 8 
Oc; ac 

4 \ weydy = Dy(2), + Xi0 ge \uedy = — by, 0X. (8) 
0 


0 


Ecam o6o3HaunTb yepes Nj; MomapHbii MOTOK j-KOMNOHeHTAa, IpOxOAAMHH 
eJIMHULy BpeMeHH uepes cCeveHHe, NepmeHMKyJApHoe K OCH X, HM eCJH 


WeCTb, UTO 
8 


: Nj =s \ uc; dy, (9) 


0 


8 


m 
0c; F 
* B ypapnenuu (6) Mbl mpeneOperan 3h D, =) 0 cCpaBHeHHIO C = Jody + 
{=1 0 
eA 3 ‘ 
- — dy. 
Ox canis 
: 10* 519 


rye s— HapyxXublli NepuMeTp TpyObl, 10 KOTOpOH TeYeT XKUAKOCTb, yPpaB- 
HeHHe (8) MOXKHO HalvcaTb B Buse 


: 8 
aN, : \ Oc; 
rey ey ue sXj,3\ ue dy 2 rea (10) 


ax 
0 


Jia pewleHua Hauleli 3aayu allmpOKCHMUPyeM C; napadovon 


oy = 0,0 + m8((2)—1), (11) 

kKOTOpaA YAOBJETBOPACT yYCJIOBUAM ) 
0c; 

— . ’ a ~ 12) 

(Fi) = (cya = er. (12) 


Mer onpeyenuau fh, BBOAA B (9) BbIPaKeHHe AA Cj U3 (11): 


20 60 VN; 13 
QQ eS A oes arts 7 
pee 1°18 — Ti sgst° ( 3) 


Takum oOpasom, 


20 60 YN; \ 
c= ena + (ince — arsge)( 


(Z)-1). (14) 
( 


_ Berucaaa mpu momo (14) mpousBpoqHyto Oc;/Oy)s WM MO,cTaBlad pe- 
3ylbTaT B (10), Nowyyaem 


120 vD,N; 
Xj,3 = ; . ‘ (15) 
thE Lae a +k 
is Vado oT ke 


IIpeqnouarad, 4To OOulad KOHUeHTpalud C M3MeHHAeTCA Maslo**, u "Tl 
m 8 


‘a 
MeHAA JIA CKOpOCTH wu cooTHOWeHHe (3), 43 >» N; = s | ucdy, woslyuae 


ee 0 
m 33 
CS 20° 
Np 
3v 
fi 
Cootuouienve (15) Mox%KHO HanvcaTb TakxKe B CyefyIoulem Buje: 
m 
d N 


~s Nal 4 3y "Ts ls i==1 
ALE = I+% Dies (=) © Ni) dx gr: 


—— 


+ abe (ae) (S81) |" (Ms {3M (15) 


i=1 


* Boipaxkenue (11) MoxxkHO MpHMeHATb TO/IbKO HayHMHaA CO sHayeHu x, AMA KOTOpBIXx O 
T. €. BpeMA, HeOOXOAMMOE MA Toro, UTOObI AUAKOCTh Mpoulia paccTomuMe x, Combe Op 
T. €, OO/bUIe BpeMeHH, HeOGXoAUMOrO AA Lud pyHAMpoBaHUA CKBO3b ToMMHHy § 2%xXuAKOCTA 
Ec 0p < 0;, rae 0; —Bpemsa, 3a KoTOpoe %KHAKOCTb NpoxoguT BBIcoty / noBepxHoctu A 
Mbl He jlelaeM C/MUIKOM OOJbINOH OMIMOKH, ECAH HCMOMb3yeM Belpaxenne (11) HaunHad 
x=0. B 9Tom cnyyae wall KOHeUnDI pesymbTar cnpaseznuB. Ecan ycnopue 9, <0, 
BEIMOJIHACTCA, Hall KOHeYHDIH pesyIbTaT OCTAeTCA CHpaBeMBLIM, HAYHHaA CO 3HaueHHA x 
rae 8= 0p, mpx ToM ycnoBHu, YTO MBI _paccmoTpHM STy TOUKY KaK HayaJlO OTCUeTa ANA x 
SHANKOM 0 o603sHauHM B 9TOM CiyYae 3HaYeHHA B STO TOUKe. 
Ecam 910 ycJlOBMe He BBINONHAeTCH, 3aMeHeM C HeKOTOPLIM CpeqHHM 3HaueHveM. 
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| 


Bpoqa Bbipaxkenve Jia X;,3 B ypaBHenve (10) u oOosHauaa 


g 
> Ni=9, nomyuum . 
=] 
dx "44 Byte (%)" nde, WE a By \le a7, Us) 
AODjes \esg) *% dx" 40 cD, (=) ¥ 


IIpeqnonaras, uro Temmepatypa Ts(x) Maso WsmMeHseTcA c x, MoyuuM 
a eee 


ye Nj,o — 3Hauenve N; quan x =O 


. — 14 4 bv \ils de 11%), 5 ov 1 
Bj (x)= 1 te ipe ce gil S a ae ean ils, (18) 
CymMMupya ypapuenne (17) no j, nomyumm ypaBHenue 
i x 
dx . 
x) = N;,9 exp| — sk;,s \————- |. 19 
Pty) a 10 exp Dood oe) 


Bees TIOJIO*KUTb B MepBOM MpHOwHxKeHHH B;(x)~8;(0)* Hw OO03HaaHTD 
(x) = ix e (xy HOmyaHM: 
d “ sk 
— ax 1,8 
=— = ), Nj,9eXP [=e |, (20) 
i ~ BN B;O) 
[, CJIeOBaTeJIbHO, 


c= Sa otis ol). 


Mckxmouaa © u3 (21). ath TOMOWLM OHOrO H3 COOTHOMeHHH 


Nix Ni exp|— rut @| wag m 
Uae 1,0 B; (0) He kA 8 8? ? 
OLY YUM 
k;7, 8 Bj (0) 
oF) (0) Myo yt: bn50) 
Nj, oP; ) 2 i 
x » bts Nr | ; (22) 
Byxapectckuit Tlocrynuso 
MOMTeXHHYeCKHH MHCTHTYT 5 VII 1955 


LMTHUPOBAHHAS JIMTEPATYPA 
17. Karman, Zs. angew. Math. u. Mech., 1, 235 (1921). #2 G. Krujilin, Techn. 
hys. USSR 3, 183, 311 (1936) (mut. no E. Eckert, Introduction to the Transfer of Heat 
id Mass, N. We, 1950). 


* MbI NoKa He MO2KeEM YTOWHHTb, HACKOMbKO OFPaHHUMBAIOULHM ABAeTCA Halle IpH6in- 
enne. Paxtop (dg/dx),_», ae BXOJHT B BbIpamkeHHe B; (0), MpeacTaBaseTca coorT- 


yueHHeM (d@/ dx)» = — 8 z Ry 5Xj, 3(0), rae X; (0) —MonapHaa oA /-KOMMOHeHTa 
me ==" en z 
524 


“oer 


| oe ee o 
MME VO ae § “;otSRHeM Aut. CURD oy hau 
‘ ~ . na ez A 


ry 
B86) ss re nt a 
Lin Aes Oe 
; 


ae tie im 
ob) te % e Le) 
oF } 6 1 i F os 

’ * 
‘ 
: 
~ Ay 
=. Pas, 
—— 


(C1) 


a 


ry, ie Ka SEU) aes Cad ad: ayawabaga’ eres 


ni aa 


ee, 
ee — 
ES . cr 
i : £Sh og, ee ae ae se 
( } C8 Mia? Cah Rg f LEO Sh gee = 
a, aa ; beet an 
‘ aa 
: 
= 
= ?< 
i 
it a4 AO \ Hie ; 
bY oo s 
fi 4 Ponce anes cE ' j } mee 4 
' sl 3 hs 
.* k A 4 f. Reba 
fer ne HPO 9 oy ‘vei bee 
5 2 pe | 
Pat call fh i 
le MRT nel | + z eer aise. h 
ne Vy ee ae 
— : >< SK 7 ; 
S85 = 
Wes re . ~ 
ery a = 
0 
: ate te & Pe. ‘ 5 Pee 
f = ~ A ror ma NS 
opr, a i 
Fi fare N 
i 
On} i : 
he By — bia 
t oe ee a bh“ lieing ey 
a a Wii rtd a 


+ 
* “4 ore 


ee Piles RA RAO ERY & 


vi 4) Gb DN P68 7 OE Saag ay bit ge a whhotd Jesuit 8 
Teebe| THRTART BASED CSR ni SCORER SSE SR aa (sald bith bat 


3 


‘ Nia ey ‘ COP a 
, ie hae 

oa eC 

‘iy red oh seni ‘ ny ave 


shee ee Sege = Leena Di gh NOSE 
1 4 : « by a 

{, TROY atta |, REL 2 ae ae ee My ub Wye Sh Et cae if haretiet a 

| et ~ 


ey 
wii : eos gerne 
f 


pea Wa 


7 
pai 


7. 
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PEOJIOPH 


: B. A. TPOCCTEHM 
PA3PE3 MHOLEHA BACCEMHA p. SbIBSA (CEB.-3ATl. KABKA3) 
(II pedcraeaeno axademuxom J. B. Haauekunoim 28 XI 1955) 


B pesybTaTe MpoBeseHuA TOpHBIX padoT 3a MOcMe_HHe Toss! Obit u3y4eH 
Ja3Pe3- MOHOKJIMHAJIbHO 3aleratoujerO MuoleHa B OacceliHe p. S3pi63a. [lo- 
KOJIbKY Ha OOJIbLIOM IPOTH2KeHHH OTMOXKEHUA MHOWeHAa 3aKPHITHI TpaHcrpec- 
SMBHO 3aJleralouluMH MOHTHYeCCKMMH CJIOSMH WM JO HacTOAIMero BpeMeHH Her 
AX ONMCaHHA B JIMTepaType, MbI MOJlaraeM, YTO H3JlaraeMble HWXKe JaHHble 
JOJDKHbI IIpeACTaBIATb HeCOMHeHHDIH MHTepec. 
~ Bee onpegesteHua MovocKkoB BpmomHeHB! H. H. Topownupm, a copa- 
MUHMep Hu octpakot—H. H. Bopucenxo, A. A. Byganopot, I, A. Ma- 
mbuuek uH A. F. Karanbuuuxkoit. 

_ IlaneoreHosbie H HH2KHeMHOMeHOBbIe  (BepXHHH MalKOM) OTOKeHHA 3]ecb 
OpasyloT aHTHKJIHHAJIbHYIO CKJIaKy OUeHb CIOMHOrO cTpoeHusa. CBox cKIaKU 
DaSMBIT JO CpeHero s0neHa. CpeHeMHOMeHOBbIe OTOXKeHHA C OOMbINUM yrvi0- 
BBIM HeCOrjlacHeM MepeKPbIBalOT MOHOKJIMHAJIbHO STY MorpeOeHHylo CTpPyKTypy. 
_ Hayo oTMeTuTb, ¥TO HaHOoee NOJHBIMH ABJIAIOTCA CaMble CeBepHble pa3- 
De3bI, B KOTOPbIX OTCYTCTBYIOT CJle{bI NepepbIBOB H Hecormacul. K try sce 
BBIJIeJICHHbIe CTpaTurpaduyeckne MOApasyeseHuA CTaHOBATCA TpaHcrpeccuB- 
HbDIMH WH Ha Ooslee JIPCEBHHX 3avleraloT C Pa3MbIBOM. 

_ Paspe3 HauMHaeTcaA C YOKPaKcKHX OTOKeHHH. J]HuIb B ORHOM MYyHKTe 
3 OCHOBAHHH cpeyHero MHOleHa Ha cCeBepe BCTpeyeH Mepresb HeOOMbIUOL 
MOWHOCTH, coyepxamui Bolivina tarchanensis Subb. et Chutz., B. ex gr. 
Joridana Cushm., Globigerina tarchanensis Subb. et Chutz., paquonapuu, 
OJIOMKH NesenHno_ u Ap. 

UokpakckuWe OTAOKCHHA MpecTaBsenbl B OCHOBHOM TeMHO- 
EPbIMH TJIMHaMH, BCKHMalIoulMMH Wil (pexke) He BCKHMAaOuMMU C KHCJOTON. 
‘IMHbI OONbIUeH YaCTbIO KUPHbIC WAH TOHKOMONOCYaTHIe (3a cyeT TOHYAHMAX 
[pOCOCIKOB aJleBpHTOBOrO MaTepHava), pexe — Tome. Uacto naOmojlaorca 
OHKHEe MIpocioH (M3MepxHeMbI€ MHJJIMMeTpaMH) aJIeBPOJHTOB M «MJIOCKOCTHBIX» 
T. €. TAKMX, B KOTOPbIX MWOcKad TasibKa OPHeHTHpOBaHa NapaJebHO Hallia- 
TOBAHHIO) WecuaHHKOB HW rpaBeruToB. M3peyKa OTMeYaIOTCA MpOcsON TVIMHH- 
TOH OpeKYHU, COfep2xallleli OCTPOYTOJIbHbIe PaJIbKH AOMOMMTOB. B mopofax yo- 
‘paka scerpeyenp Bittium digitatum Zh., B. scabrum Ol., Actaeon vento- 
us Bajar., Trochus nefas Koles., T. pictiformis Andrus., T. kertschensis 
Jsp., Cerithium cattleyae Baily, Bulla lajonkaireana  Bast., Nassa 
ontusa Zh., N. miocenica obliqua Schwetz., N.colorata Eichw., Sanberge- 
ina praeroxolanica Zh., Meretrix rudis Poli, Mohrensternia nitida Zh., 
{. cf. subprotogena, Cylichna melitopolitana Sok., Potamides orientalis 
\ndrus., Rissonia substriata Zh., Ervilia praepodolica Andrus., E. pusilla 
hil., Cardium facetum Zh., C. hilberi Andrus., C. cubanicum Zh., C, 
seudomulticostatum Zh., Arca turonica Dujard., Raphitoma pachipleura 
wh., Corbula gibba Ol., Odostomya lucida Bajar., Chama toulai David., 
paniodontella intermedia Andrus., Ostrea sp., Donax sp., Spirialis 
ucleatus Zh. 

Kpome toro, 3fecb ormeyenpt Miliolina akneriana (Orb.) var. rotunda 
serke, M. akneriana (Orb.) var. longa Gerke, M. caucasica Bogd., M. aus- 
riaca Orb. var eggeri Bogd., Sigmoilina tschokrakensis Gerke, S. coelata 
Costa), Articulinasp., Guttulina aff. lactea (Walker et Jones), G. aff. orientalis 

523 


Cushman et Ozawa, Nonion boueanum (Orb.), Elphidium sp., Bulimina sp. 
Virgulina sp., Bolivina tarchanensis Subb. et Chutz., Discorbis sp., Ento: 
solenia sp., Rotalia beccarii (L), Loxoconcha aff. carinata Lnkls, Spirialis 
Sp., OOOMOMKH OPHYypy OTOMMTH! pbIO W MIMAHKH. 
MouHocTtb YOKpaKCKHX OTJOXKeHHH KOMeOeTCA OT HYJIA JO HECKOJIbKUX 
J@CATKOB MeTPOB. 
Kaparauckue OTMOKCHHA HavHHaIOTCH TOPH3OHTOM TVIMHH; 
cToli OpeKYMH, BbIMIe KOTOPOM 3aneraeT OfHOOOpasHad TOMMa YepeOBaHU 
TMH, aJIeBpOJMTOB MW JOMOMMTHSMpOBaHHBIX Mepresel. TMHbI OObIYHO TEMHO 
Cepble C 3e/ICHOBATLIM OTTCHKOM, XKUPHbIe, HeKapOOHATHbIe, TOHKO- H POBHOCJIOH 
yaTble. PasBuTbI TaKKe H Cepble H3BECTKOBHCTHIC TOHKO- MH POBHOCJIONYATHIC TIA 
HbI C HeOObWOH MpuMecbIo aJleBpHTOBOrO MaTepHasa. IMHbI BTOporo THI 
oOpasyioT TOHYalimee MepecaMBaHHe Cc aseBpOJIMTaMH; TOJIHHa TMocen 
HHX H3MepseTCA B TaKOM CJly¥ae MMJWIMMeTpaMH, a IIMH — HeCKOJIbKO OOJIb 
IWMMM BelMuMHaMH. Muorga o6e Noposb pasBuTbl NOPOBHY WIM Ke aleBpOJM 
Tbl MOsyyaioT MpecOmayanne. OrMeyaiorcd TaKXKEe HECJIOMCTHIC aseBPOJIMTH! Oe 
BUMMOH TeKCTYpbl, OOpasyroulve TWlacTbl JO He€CKOJIbKHX CaHTHMeTPOB TOJI 
muHolh. MspecrHoe pacipocTpaHeHve MMerloT cepble POBHO- M TOHKOMOOCIAa 
TbIe CaO AOMOMHTH3UPOBaHHble MJIOTHbIe MepresIH C MHOFOYHCJICHHBIMH PbI- 
ObHMH OcTaTKaMH H J[eTpHTYCOBbIMH pakyLIHAKAMH, COCTOAMIHe U3 OOMOMKOE 
WM UWesbIxX pakoBuH Spaniodontella, mepememiaHHbIxX c Mec¥aHbIM MaTepHaJioM. 
Berpeyenpt Spaniodontella pulchella Baily, Mohrensternia barbotl 
Andrus., Sandbergeria sokolovi Andrus. u Pectinariopsis, NocTpoeHHb! 
H3 OUVCHb MEIKHX paKOBHHOK IleeUMNO] WH MeCWHHOK MW pesKue POpaMMHNepsi 
Nonion martkobi Bogd., N. subgranosus Egger, N. aff. punctatus (Orb.) 
Rotalia ex gr. beccarii (L.), Discorbis sp., Cassidulina sp., Bolivina sp., Ci; 
bicides sp., Miliolina sp., Cristellaria sp., Guttulina aff. lactea (Walker et 
Jones), Elphidium sp. Hepegxo scetpeyarotca ocTpakoypr Cythere sp., Loxo- 
concha sp., Darwinula sp., a Takxe CNHKYJIbI ryOOK, OTONHTHI pblO, KOCTH H ue: 
WyA pbiO M pacTHTesbHbIe OOyrmMBIUIMecA OcTaTKH. MHorga BcTpeyarorca of 
euaTKH JIMCTbeB. | 
MowyHoctb KaparaHcKHX OTIOxKeHHH OT 0 jo 200 M; Ona yBemMUMBaeTCH B 
CeBepHOM HalipaBJieHHH. 
B cepepHoli uactu paliona, Tam, re paspes BOCCTaHaBNMBaeTCA MO/HOCTHIO, 
BbIAeAIOTCA KOHKCKHE CON, MpefcTaBeHHble CBETJIbIMH H3BeCTKO- 
BUCTbIMH CJIOMCTHIMM TIMHaMH C IIpOCJIOAMH MeJIKHX KOHTOMepaToB. B rauya 
BcTpeyeHa OoraTaA accoluMayua cbopamunudep: Miliolina consobrina (Orb.), 
Articulina aff. gibbosula (Orb.), Lagenidae, Entosolenia sp., Nonion aff. 
punctatum (Orb.), N. ex gr. martkobi Bogd., N. soldanii (Orb.), Nonionel- 
la sp., Elphidium macellum (Ficht et Moll), E. ex gr. anguiatum (Eg- 
ger), E. ex gr. kudakoense Bogd., Buliminella aff. elegantissima (Orb.), 


Bulimina ex gr. coprolitoides Andrae, Bolivina ex gr. floridana Cushm., 
Discorbis sp., Rotalia beccarii (L.), Patellina sp., Cassidulina sp., Cassi- 
dulinella sp., Cythere sp., Cythereis sp., Xestoleberis sp., cnupuamuconojo6- 
HbI€ PaKOBUHbI C 3aBHTKOM MO YaCOBOH cTpewKe, MeKHe JaBJeHbIe NesellH- 
NObl, CHMKYJIbl ryOOK, MIaHKH UM pbIObH OCTaTKH. | 

MouHocTb KOHKCKHX cyloeB 10—15 mo. 

CapMaTcCKHe OTTO XK CHU A OTUETINBO JeNATCA Ha Tp MTONOrHYe- 
CKUX KOMIJI€KCa, HOBHAMMOMY, COOTBETCTBYIOMMX OTJeaM CapMaTCKOrO sipyca. 

Hwkuaad Yactb capMata Ha Ooubulel YacTH M3y4eHHOl mMnomaqu mpeycta~ 
BuleHa KOHTOMepatamu. Ha caMom yore 3TO riMHMcTad OpekuusA, COcTOAINaA U3 
OCTPOYTOJIbHDIX OOJIOMKOB pasJIMUHbIX MOpOA Maseorena u Mevia (raBHbIM OOpa- 
30M I'VIMH), a TaKXK€ KYCKOB KaBepHOsHOrO JoomuTa. LlemMeHTOM cuy2KHT Tec- 
YaHO-TVIMHMCTad HW NecuaHasdt Macca, HHOra c OpraHHueckuM JleTpuTom (6uTad 
pakyika). Marepvau Wementa paswosepHucreili, YeMeHT pacmpeyeseH HepaBHo- 
MepHo. B ceBepHOM HallpaBleHHH XapakTep KONTOMepaTa MeHAeTCA, B HeM 
CTaHOBHTCH MCHbIUC IVIMHMCTEIX KOMMOHEHTOB M OOMbUIe TaseK NOTHBIX NOpOs, 
BIIOTh AO KBapleBbIX OKaTHIMIeH. CaMH KOHTIOMepaTbI HHOTYa OTMHUAIOTCA 
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ONbIIOH MJIOTHOCTHIO. B pakyIIHAKOBOM JeTpuTe BcTpeyaloTca MHOra UWesbIe 
aKOBHHbI, Yallle BcerO capMaTcKHe (opMpi(Buccinum corbianum Orb. var. 
seudoboccata Kolesn.), a Takxke NepeoTmOxKeHHbIe YOKpakckue H KaparaHcKHe 
OJIJIOCKH. 4 

B ceBepHOM HallpaBseHHH cpeqH KONTOMepaTOB NOABAAIOTCA IipOcJ1oHu 
MH HM Nec¥aHHkoB. B 3anaqHOM HallpaBJIeHHM KOHIVIOMepaTbI BbIKJIMHMBAaIOT- 
A, HW HMKHAA YacTb CapMaTa IpefcTaBleHa YepeOBaHHeM TlecKOB H Tsu. 
JIHMHbI C€pble, H3BECTKOBHCTHIe, TOLLE, PpOBHOcIONYaTHIe (CMOMYATOCTh 3a cueT 
OHYAaHIUMX MpoOmacTKOB aJleBponesHTa) c JIMH3aMu aseBpomuToB. Huxnasc 
acTb CapMata Oefua bayHol. Syecb BeTpeyeHa TOnDKO Nonion aff. punctatus 
Stb.), Discorbis sp., O60MKu OcTpakoy M TenenMNOY, a TaK2xKe OTOMHTHI pbIO. 

CpeuAad YacTb CapMata Goslee OAHOOOpasHa M10 cBoeli (PpaltuadIbHOli XapakTepH- 
THKe. CJIOH, SasleraloujHe Hajl KOHTIOMepaTOBbIM YTOpH30HTOM, MpejcTa- 
JICHbI B OCHOBHOM Ce€pbIMH H3BeCTKOBHCTHIMH IIHHaMH, HHOPa C BKJIIOUCHHAMH 
aJIbKH M€preJIbHbIX H3BECTHAKOB, HHOra MecuaHHCTHIMH, YacTO c MpocsOAMH 
neppomHTos. ITpoco“ riMHHcToH OpekuHHn NpescrapssioT peskoctb. B raunax 
crpeyenp! Miliolina cubanica Bogd., M. consobrina (Orb.), Nonion sub- 
ranosus (Egger), N. martkobi Bogd., N. aff. punctatus (Orb.), Elphidium 
jacellum (Fichtel et Moll), E.crispum (L.), E. angulatum (Egger), E. aculea- 
um (Orb.), E. subumbilicatum (Cr.), E. regina (Orb.) var. Caucasica Bogd., 
mtosolenia ex gr. marginata (Walker et Bous.), Cythereis kolesnikovi Schn., 
oxoconcha sp. 

Ene Oojlee BbICOKHe CJIOH CapMaTa MpeAcTaBJIeHbI MecuaHO-rsHHUCTOH TOM- 
Jeli, cocTosmel H3 CepbIX H3BECTKOBHCTHIX TJIMH C IIPHMeCbIO aJleBpOJIMTOBOrO 
aTepHasla C MpOCMOAMH aJIeEBPOJIHTOB TOJMHHOH B 1—3 cM, pactOsIO%*KeHHbIMH 
epes 3—5 cm. M3peyka oTMeyaioTca HeOOJIbIIOM MOMLHOCTH MOABOAHO-oMOVI3He- 
bI€ 3OHbI, B KOTOPbIX IIPHHHMaIOT yYacTHe NOpObl TOH %e CBHTHI. DayHbl 39TAa 
ACTb paspe3a He COJepXKHT, 3a HCKJIOYCHHEM peAKHX OTOJHTOB HM Tepeot-. 
OKeCHHBIX (OpamMuHHdep. MouHocTh capMaTa H3MeHAeTCA OT HYyJIA Ha tore 
0 300 M Ha ceBepe. 

B ocHoBaHHH Me€OTHCAa BaueraeT TadKa MOMHOCTHIO OKOMIO 40 M, 060- 
aIleHHaH KOHIIOMepaTaMH. Ona mpesctaBaser coOoh yepeqoBaHue KOHTVIOMe- 
aTOB H IleCYaHO-rvIMHHCTHIX MakeTOB. KourmoMepaTbl cCOcCTOAT u3 Nopoy 
3030 H NameoreHa. Uem jJlamee K ceBepy, TeM OovIble Coep»KaHHe NepBblx. 
OHIJIOMepaTHI MepecsaHBaoTcsA C CepbIMH H3BECTKOBHCTBIMH (€CTb H HeH3BeCcT- 
OBHCTHIe pa3HOCTH) IHHaMH, COJep2KalluMH HeOOJIbUTYIO NpHMecb aJleBpHTO- 
oro MaTepHasia, H C aJIeBpOJIHTaMH. 

Boe 9TOW Wayuku 3aseraeT OHOOOPasHaA TOMA CepbIX H3BeCTKOBHCTHIX 
IMH Cc MpOcsOAMM ameBpomHTOB. M3 MOJJIIOCKOB B OTJIOXKCHHAX MEOTHCA BCTpPe- 
eHbt Ervilia minuta Sinz., Congeria sp. Venerupis abichi Andrus., Sindesmya 
sllinoides Sinz., Mohrensternia subinflata Andrus., Hydrobia sp., Cerithium 
osphoranum Andrus., Spirorbis sp. ®opamunudeph! MpescTaBseHbl CcJIeyI0o- 
jumu tbopmamu: Miliolina lucidae Karrer, M. seminulum (L.), M. consobri- 
a (Orb.), M. ludwigi (Reuss.), M. brauni (Reuss.), M. seminulum (L.) var. 
jaeotica Gerke, Elphidium kudakoense Bogd., E. macellum (Fichtel et 
loll), E. angulatum (Egger), Nonion aff. punctatus (Orb.), Dendritina sp., 
iscorbis sp., Rotalia beccarii (L.), Cassidulina sp. Ocrpakogpi: Xestole- 
eris maeotica Schn., Bythiocypris sp., Loxoconcha petasus Schn.,  L. 
lata Schn., Cythere palimpsesta Liv., C. truncata Schn., Cytheridea 
rosa littoralis (Brady). 

O6maa MolHOcTh MeoTuca oKoOIO 100 mM. HescHbimM ocTaJica XapakTep 3a- 
eraHHA JOJOMHTOB (JOJIOMHTH3HpOBaHHbIX H3BECTHAKOB), BCTPCYeCHHbIX B OT- 
OXKCHHAX CpeHero MHOWeHA, MH HHSOB CapMaTa. BosMoxHO, YTO OHH 3aeralor 
BHJle pH(POBbIX MACCHBOB, OfHAKO JIA OKOHYATEBHOLO PeHIeHUsA STOTO BOIIpO- 
1 elle HEXBaTaeT JaHHBIX. 

Kpacnogapexui pumas Tlocrynuso 


BcecorosHoro HedTrera30Boro 24 XI 1955 


Hay¥HO-HCCJIEMOBaTeIbCKOrO MHCTHTyTAa 
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floxasagunr Axkagemun uayx CCCP 
1956. Tom 108, Ne 3 


TrEOJOIH f 


O. HW. 3EJIEHOBA u H. M. BOJIOBUKOBA 


TY®OrEHHbIE NOPOAbI B MOPCKHX OTJIOKEHHAX 
AJIAMCKOLFO APYCA TAJOKHKCKOM JLENPECCHK 


(ITpedcraszexo axademuxom H, M. Crpaxosoim 22 XI 1955) 


TydoreHHple NOpoybl B MaJleOreHOBbIX OTIO%KeHUAX Taf2KUKCKOH Jempec 
CHH panee He OpliM M3BecTHEI. O. MW. 3enenoBo mpu monepbix padorax 1954 r. 
B BOCTOUHOM YacTH JelpeccHu Obiiw OOHapyKeHbl TyPoreHuple MOPOAbI B ABYX 
paspesax aslalickoro apyca mameorena. B paspese xpeOra ToKunau-Tay, pac 
T10JIOXKEHHOM B 30 KM K 3anaqy oT Tr. Kya0 (cM. puc. 1), Haliqenbl cpequ OTJIO- 
*KeHHH aylalickoro spyca poco nensoBoro Tyda MomHOcTHIO 10 cM H Mpo- 
col TypdutTa MouHocTp!IO 1,7 M. B 60 km Kk ceBepo-BocToKy oT xp. J>KuaH-Ta} 
B }OKHOH YyacTH BaxuicKoro xpeOTa y KHUIaka XOpMa TakxKe HaleHb! Be 
TIpocsiomd TYPOreHHbIX NOpO, MOWHOCTHIO 5 cM H 0,4 M. Kpome Toro, B paspese 
xp. Tytou-Tay (130 km k toro-3anayy oT xp. J>Kusan-Tay) oOHapyxeH poco 
MOHTMOPHJIJIOHHTOBOH YJIMHbI MOWHOcTbIO 0,4 M, COXpaHHBIeH peJHKTOBYK 
nemOBy!o CTpyKTypy. 

B paspese aalickoro Apyca BOCTOUHOH 30HbI JelpeccHH, Kyla OTHOCATCS 
xpeOts! Baxuickui uw J>Kuuan-Tay, BbiqeAIOTCA TpH rOpHsouTa: ; 

_ Al, — M3BecTHAKH CBeETAbIC, KpelkKHe, MpeMMylIecTBeHHO OpraHOreHHble F&F 
xemoreHuble. B HuxKHeH YacTH OOHIbHad (cbayHa Turkostrea turkestanensis 
Rom., B BepXHeH YacTH BCTpeyaioTcA Mpocmon JonomutTa. Mompocts 12—24 mM. 

Al, —tepecaHBaHwe KpacHOBaTO-OypbIX HM 3e@JICHOBATO-cepbIX TVIMH, TOH: 
KHX T€CYaHHKOB, AaJICBPOJIMTOB C TIpOcJIOAMH Trulca B HHxKHeHM uacTH. Mort: 
HOCTb 65—77 M. 

Al, — M3BeCTHAKH-YCTpHYHHKH,  cOCTOAMHe TaBHbIM OOpa3s0m u3 Tur: 
kostrea turkestanensis Rom., mepecaanMBaioulvecd c TeMHbIMH KapOOHaTHBIMH 
rauHamu. Mounoctb 30—80 mM. | 

[Ipocnou tTyoreHHbIx Nopox Upvwypoyenbl K cpeyuemy (Al,) uw BepxHemy 
(Al) ropw3ontTam avialickoro spyca. B cpeqHemM aslae mpocmol menoBoro Ty: 
ca sameraeT cpeqH KpaCHOUBeTHBIX TJIMHHCTO-aJIeBPHTOBLIX 3aPHMCOBaHHbIX 
nopog B 73 M BbIWe MOMOWIBLI Apyca. | 

B BepXxHeM alae TyppuTb! 3aeraioT Ha 27 M HM2XKE KPOBIM asalicKoro spy: 
ca MexKy AByX NpocloeB H3BeCTHAKAa-yCTpuyHHKa. | 

MouTMOpHOHHTOBbIC TvIMHBI Xp. Tytou-Tay upuypouenbi K BepxuHeaiall- 
CKOMY TOPH30HTy, paspes KOTOPOrO MpecTaBJIeH B OCHOBHOM TJIMHHMCTbIMH M10: 
pofaMu c TOJYHHCHHBIMH IIpOCJIOAMH M3BeCTHAKA. 

HavOoulee XOpoulo BbIpaxkeHb! TyYPOreHHbIe NOpOAb B paspese xp. JoKunaH- 
Tay (paspe3 OnMcaH Ha BOCTOUHOM CKOHe Xpe6Ta BOmH3H BEICOTEI 1768,9 mM), 
B necuaHo-aleBpuToBolt saruncoBaHHoli Tome cpefHero aslaa TaM BCTpeyeHe 
NJOTHAA CNOUCTaA NOpOa CBeTMOZeMeHOFO WBeTa, KOTOPHIli 10 Kpaam Mepexo- 
AUT BpuoseToByto OKpacky. Ilo, MukpocKonlom * BAAHO, 4TO MOposa cocToHT ua 
OCKOJKOB BYJIKAHMYeCKOrO CTeKIa HM KPHCTAJVJOB NarnoKasa; CTpyKTypa ee 
OCKONOUHAA. OOMOMKH CTeKMa, KaK BUHO Ha MUKpodotorpacuu Tyda (cM.pHic.2). 
cocTaBAIoT Jo 80% OObema M MpecTaBJeHbI BbINYKAbIMH H BOTHYTSIMM WacTH: 


* MukpockomMueckoe onvcaHve mopox BbInomHeHo MW. M. BonosuxKosoit. 
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ees 


Pue. 2. Tlennospi typ (xp. Txunan-Tay, Als). a — 06- 
JIOMKH BYJIKaHHYeCKOrO cTeKa; 6 — KPHCTawibl mWa- 
rHOKNa3a; 2@ — BbIqeIeHHA runca. 46 X 


Puc. 3. Typpur (xp. JKunan-Tay, Als). a — o6n0mMKH 
KPHCTaJIOB MarnoKa3a; 6 — Onorur. 20 


Puc. 4. MonTmMopH10HHTOBad TVIHHa C peJIHKTaMi 
nemioBolt crpykKtypbt (xp. Tyrou-Tay, Als). 
Hukonmu X. 90 X 


TIAH, tr. 108, Ne 3, Senenopa, Bowosnkosa 


| 


aMH (2) pasMepamu jo 0,1 mm c OCTPOYrOJIbHBIMA OKOHYAHHAMH. B npoxoys- 
JeM CBeTe YaCTHIUbI O€ClBeTHBI, IPH CKPeMCHHBIX HUKOJAX BULHO, UTO OHH H30- 
ponubt. Hexoropie 060MKH YacTHYHO UAH HOMHOCTHIO X.JIOPHTH3HPOBaHbt 3a- 
leIlCHbI OY€Hb M@JIKHMH YellylikaMu cBeTO3emeHOli Okpackfl c HH3KHMH TeM- 
BIMH HJIM CepbIMH UBeTamMH uHTepdepennuu. Kpucraman maarvoKna3a (6) 
aHHMAaloT OKOwI0 10% O6bema NOposbI, OHM Bera HMeIOT OCTpOyroJIbHyto (pop- 
ly, pasmMep 0,05—0,1 mm B monepeynuke. Uactb 3epeH uMeeT NOMMCHHTeTH- 


MectonaxowgeHnA Typoren- 
HbIx NOpog 


26 0 50 75 100 Km 
[oa OS Ca eee ee OS 


Puc. 1. Mectonaxoxjenua TyporeHHEIX Topo, B OTMOMKeHHAX amalicKoro apyca Tag- 
XKHKCKOH JelmpeccHu 


ecKOe JBOMHHKOBaHHe C MAKCHMaJIbHbIM CHMMeTPHUHbIM yracaHuem 9—10°, 
rO COOTBeTcTByeT oOmMroKsasy Ne 28—29; apyrne 3epHa uMmerloT yracaHue 
2—13°, T. e. MpesctaBatioT co6ol anjesuH Ne 32. Berpeyarorca Tak2Ke He- 
[BOMHMKOBAHHbIe 3epHa, HX IpHHasNeKHOCTb K MwarMoKla3sy onpeemnetTca 
JIbKO MO AByOcHOcTH. Bce 6e3 ucKNOYeHHA 3epHa larMOKMa3a JIMMIeHbI BTO- 
MUHbIX MHHepaJIOB, OHH UHCTHIC, CTCKJIOBHAHEIe. 

B nmenmopom Tyce mpucyTcTBy1oT TakxKe Kpyrinble (fo 0,2—O0,3 mM) sam- 
ATHIE BbIeeHHA YTHIca (2), NO BCel BEPpOATHOCTH, ABJIAIOULMeCA SIMreHeTH- 
>CKHM OOpa3sOBaHHeM. 

B 9TOM 2Ke pa3spese cpeH U3BECTHAKOB-YCTPpHYHMKOB BepXHero asad 3ase- 
eT MpocioH TypPpuToB, upeAcTaBAIOUIHX COOOM OYeHb KpellKy1o, CBeTOCe- 
yO TOHKOcIONcTyIo (3—5 cm) mopogxy. TyddpuTpl uMeloT pakOBHCTHIM H3J10M, 
oH yape OCTpOOCKONbUAaTHI, BHEINHE BeCbMa CXOJHbI c KpemMHeM. Hekoroppie 
JOCMOH UMCTHIC CTeKJIOBaTHIe, Ha H3OMe ApyrHX BUAHbI TeEMHbIeC TOYCUHBIE 
‘JHOUCHHA. 

Iloq MuxKpockoniom (puc. 3) Noposa MMeeT BATPOKPHCTAaMMOKMACTHIECK yIO 
PYKTYpY H COCTOHT H3 OONOMKOB cyaOOpacKpHCTaJJIM30BaHHOrO CTeKa C 
iZ0pOCaHHbIMH 110 HeMy OOOMKaMH KpHcTaJJIOB WwaruoKsasa (a) H OnoTHTAa 
). OcHoBHad Macca HMeeT TeMOBy!IO CTpyKTypy; OOJIOMKM ByJIKaHHYeCKOTO 
e€kjla B IpOXOJAMLeM CBET€ KOPHYHEBATO-KeNTHIe, CBETIbIC; IPH CKPeLCHHbIX 
{KOJIAX OHH YepHbIe HeEMpOCBeUHBaIOWMe WIM PaCKPUCTAaJMM30BaHHbIe OUCHb 
a6o. OOOMKH YacTO uMeIoT JyrooOpasHyio H porysmbyaTy1o (popmy, OOBIY- 
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HO OHH YIvOBaTble HIM yroBaTo-oKpyruple. [lenm0Bpre YaCTHIbI MMCIOT MPOAOWIb 
HbIe pasMepbI Ao 0,3 MM, OHH TeCHO CONpHKacaloTcA MexKAy codoH. Bkuroyenns 
OOOMKOB MHHepasion coctapuswT 10—12% nmopospl, U3 Hux OovIbLIe Tpex ue 
BepTeli NajlaeT Ha NvtarvoKasbl. OOMOMKH KPHCTaNOB MarHOK1a30B YHCTBIC 
B IIpOXOMAMIeEM CBeTe TpOspayHble, OOIbIeH YaCTbIO NOMMCHHTeTHYCCKH CBOU 
HUKOBaHBI. [loka3aTeb IpeOMJIeHMA UX BbIWe, YEM y KaHagcKoro Oasb3ama 
MaKCHMaJIbHbI yroul yracaHua B 30He cHMMeTpHu 17°, 4YTO COOTBETCTBYeT aH 
nesuny Ne 35. Pasmeppit o610omKoB Jo 0,2—0,3 MM. BuoTuT HaxOJuTcA B TlOpoj 
B MeHbIIeM KOsMUeCTBe, YeM WvlarvoKia3. ITO KOpHuHeBaTO-Oypble JMCTOUKE 
okoso 0,1 MM B monepeyHuKe pH AuMHe 0,3—O,5 mm. Kak OOprmdHO, XapakTepHé 
TOHKaA CMalHOcTb BAOb yiuHeHua. I]neoxpoupyeT OT COJIOMCHHO-%KeJITO 
ro 10 N, qo rycro KopuuHeBoro m0 Ng, AByipesomseHve BEIcoKoe. Meetes 
H€CKOJIbKO OOJIOMKOB KBaplla pa3MepaMu OKOIO 0,1 MM c BOJIHHCTbIM yracaHieM 

HeckouIbKO HHave BbITAUT Mpocion TypputTa cpequ OpraHoreHHo-jeTpuTy 
COBOrO MSBeCTHAKa C (payHOl ycTpHy B paspese y KuUIaKkKa Xopma. OH uMee 
roulyOOBaTy!0, MeCTaMH C 3€JICHOBaTLIM OTTCEHKOM OKpacKY, MaTOBbIt V3JIOM 
Tlopoya cmouctaa (3—5 cM), OYeHb KpeliKad, C OCTPbIMH pexKYLIMMH TpaHAMH 
TlopepXHOcTb €€ JOBOJbHO OMHOPOHaA, XOTH NPOMCXOAUT NOcTeleHHoe HSMeHE 
Hue OKpackH OT cBeTmOrONyOoK WO Somee TeEMHOM 3eeHOBAaTON. 

Ilo. MHKpOCKONOM BHAHO, YTO MOpofa cCOCcTOHT H3 cCBeTOrO CcepoBaTO 
2%KeITOrO BYyJIKaHMYeCKOrO cTeKsIa, HMelolwero MOKasaTeIb IIpeOMJIeHHs 
1,510--0,002 unennosytoctpyktypy. BOmbuiad 4acTb cTeKJ1a H3OTPONHAa, MECTa- 
MM MOXKHO pa3sJiduaTb MUKpOdeb3suTOBylo Maccy. M3peqKa MOXKHO pasrsiAayer 
YJIMHEHHbI€ CeplOBHAHbIe HM pOrysbyaTHle MeMJIOBLIe YacTHUbI pasMepoM ‘i 
0,1 MM, cocTosijHe M3 H30TpONHOrO cTekKsJa. | 

I]pomexkyTKH MexX]ly TelJIOBbIMH YacTHWaMH JIyYWe PpacKpHCTaJJIM30BaHbI 
JloBouIbHO paBHOMepHO NO OCHOBHOM Macce pa3OpocaHbI KapOOHAaTHBIe BKJIIO: 
YeHHA OOBIGHO JlalYaTOH NpHuyAIMBOH POpMBI BeHYHHOH Wo 0,2 mm. Muoryla 9T¥ 
KpHCTaJIIbI COOpaHb! B Oolee KpyNHble arperaTbl, WpocsoeB OHH He OOpa3sy1oT 

B HeOOJIbUIOM KOIHYeCTBe MO MOpose pas6pocaHbI MeKHe (40 0,05 mm) 06: 
JIOMOUKH MOJIeBbIX IWMaTOB; ABOMHMKOBOFO CTpOeHHA y HHX He BUAHO, OUepTa. 
HHA MHOTHX 3epeH OYeHb PaciIbIBYAaTHI, POpMa OOBINHO yrioBaTas. MspeyKe 
BCTpeyaloTCA MeJIKHe 3epHa Oyporo JHMOHHTAa, OypOBaTO-XKEJITHIC BOJIOKHUCTHIE 
JIMCTOUKH OnOTHTA. 

MOoHTMOpHJJIOHHTOBBIC PIHHbI, BCTPeYeHHbIe B paspese xp. Ty1on-Tay (B er 
IOXKHOM OKOHYAHHH, B page Ycrtpim-Tay, BOmH3H OTMeTKH 509,0 mM), uMero7 
KPaCHOBaTO-OpaHxkeBylO OKpacky. I VIMHbI 2XHPHbI HaOMLyIb, HMe€IOT MBIJIO 
MOAOOHbIM U3JIOM, HEMNaCTHYHbI, B BOJe CHIBHO pasOyxaror. Iloq muKpocKonoN 
CpeAH CHYTAHHbIX BOJIOKOHEIL MOKHO MOAMeCTHTb PeJHKTbI NemOBOH cTPyKTy 
pbl B BHC HTONbYaTHIX YJIMHCHHBIX, HHOTYa cerKa M30rHyTbIX OGJIOMKOE 
(puc. 4). MouTmMopuJWIOHHTOBLIM COcTaB TMHH NOATBep2KeH KPHBbIMH HarpeBa 
HAA, PCHTTeHOCTPYKTYPHbIM M 9JIEKTPOHHOMHKPOCKONHYeCKHM aHaJIH3OM. 

OctaTKH TenmOBOl CTpyKTYpbI, CBHeTeMBCTBYIOMIMe O Ty(oreHHOl mpupo 
Ae TIMHbI, NOSBOJAIOT MapaJJIeIH30BaTb STOT MpocioH c TydpuTamu jpyrHy 
paspesos. 

Gasleranve TyOreHHbIX NOpok cpeqH MOpcKUX OTMOXKeHHH, UX cONCTAS 
TeKCTypa, a TakK2Ke IIPHCyTCTBMe XeMOreHHOrO KapOOHaTa, paclIbIJIeHHOrO B TO 
poe, CBUACTEIbCTBYIOT O HOPMAJIbHO OCaOUHOM TpOHcxXoxKAeHHH TyPoreHHEE 
nopog. 

B naneorene Cpequeli Asuu Tyorennpie noposE Obi M3BeCTHBI pane 
B AByX lyHkTax. B aqpe AnaptakcKoH auTuKsMHanu (pation p. Aurpex), ry 
MOA MS8BeCTHAKAMM awlaucKoro Apyca saseraeT MulacT ByKaHOrenHoro Tya 
a TAKKE OCHJCMMTOBLIC TIMHbI H ONOKH, KoTOpHIe H. II. Terpos (?) cunrae 
NpOAYKTOM AMareHe3sa BYJIKaHMYeCKOrO Nella; NepBHUHbIi BYyJKaHOreHHbI! 
MaTepHadsl 3lecb oTcyTeTByeT. B BocrouHom Typkmenuctane BOnnsu rT. Kyuk 
(Bafxeis) B cpeqneli yacTu anaiickoro apyca cpequ MecuaHuKOB H H3BeECTHAKOB 
PakyIMCYHHKOB 3aieraioT MOKPOBHbI€ aHAesHTbI HU Ty@oOpekuun (4). Oto 
paHOH, HCCMOTpA Ha CFO 3HaYHTebHY!0 yAaseHHOCTb (OKO0 600 KM), MOX%KHO, Te 
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IMMMOMY, PaCCMATPHBaTb KaK BO3MOXKHbIM HCTOUHHK BYJIKAHHYeCKHX MpOjlykK- 
B (MeMMOBOrO MaTepHasa) JIA alalickuX OTMOAKeHHH Ta2KUKCKOM Jelpeccun. 
HaKkKO B CBA3H C TeM, YTO M3 BCeX TpeX NYHKTOB MecTOHaxOx*KeHHA Typo- 
HHBIX Topof B TajypKuKcKoli JenpeccuH HauGonee THNMUHDIMH sABAAIOTCA 
(pbl HM TyppuTpi paspesa xp. JoKusan-Tay, oOafaroue K TOMY 2Ke HM HaHOOWIb- 
eli MOULHOCTbIO, MOXKHO JyMaTb, YTO HCTOUHHK MenOBOrO MaTepHasa Obl 
lee IIpHOJIM2KeH K STOMY IYHKTY, YeM K JpyrunM, T. €. pacMOslarasica B 1OXKHOM 
IM 1}OrO-BOCTOUHOM HalipaBJieHuu OT paliona xp. JKunau-Tay. He ucksmrouena 
ISMOXKHOCTh, 4TO OyAyuwe UcceqOBaTeNu Maeorena Adranuctana Hu Kutas 
jHapyRKaT 9TOT Oomee OH3KHH OWA BYJKaHH3Ma. 
Muctutyt reoJIOrHH +=pPYyHBbIxX MecTopoxKyeHHH, Tlocrynuso 


neTporpauu, MHHepasiorHH HW reoxHMHH 23° X1° 1955 
Axajlemuu HaykK CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


10. C. Baaos, Mss. Typxmencx. dun. AH CCCP, Ne2 (1946). *# H. Il. Merpos, 
oxm. AH Ys36CCP, 1 (1955). 
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Jloxnxager Axagemun nayk CCCP 
1956. Tom 108, Ne 3 


rEOJOrHA 


K. B. MAKJIYXO-MAKJIAH 


HOBbIE JIAHHbBIE NO CTPATHTPA®HH TEPMCKHX OTJIOJKEH HH 
CEBEPO-3AINIAXHOTO KABKA3SA 


(ITpedcrasreno axademuxom JI. B. Haausxunotm 28 XI 1955) 


1. Bepxnenepmckue oT02%KeHHA Ha 3anage Bombmoro KapKasa pair 
B BH H30MpOBaHHbIX BbIXOJOB Ha CeBepHOM cKOHe TaBHoro KaBka3cKor 
xpeOTa B BepxoBbaAx pek JlaOpl w Beso uw Ha 10XKHOM CKJIOHe —B OaccelHé 
p. Illaxe. B pepxnemepMcKHX H3BeCTHAKaX CeBepHOrO CKJIOHA OOMJIbHbI Opa- 
XHOMOJbI, MeseMHMOAb, PacTpOMOAbl, KOpaJJIbl, MUIAHKH, TyOKH HU (opamMA 
Hudepbl. Oco6eHHO MHOrOuHCIeHHb! OpaxHonosbl, cpequ KOTOpbIx Bb. K, 
JIuxapeBbim Opli0 ycTaHoBseHo cBplue 300 BugoB (°). OObnuHDIMH JA 
yKa3aHHbIX MOpO SABJAIOTCA W3BeECTKOBbIE BOOpOcIM, BecbMa OVJHS- 
KHe K BHJaM, OMMCaHHBIM I Iua (8) 43 OemmepodOHOBbIX H3BeECTHAKOB KapHuucKux 
Aupn. B u3BecTHAKaX 1YOXKHOTO CKJIOHA YaCTO BCTpeyaloTCA JIMIWb OCTATKE 
cbopamunndep H3 H3BECTKOBbIX BOJOpOcueH. 

B pe3ymbTate uccmeqoBpannl 1947—1952 rr. BepxHenepmcKue nn 
ceBepHOro CKIOHa MO JHTOMOrMYeCKMM IIpH3HakaM M Ha OCHOBaHMM W3y4eHHA 
cbopamunHndep ObliH pacuIeHeHbI ABTOPOM Ha YeTHIPe TOPH3OHTa: KYTAaHCKHH, 
HUKUTHHCKHH, ypyliTeHcKHH u aOarcKHl (4). OTH TOPH30HTHI HE yalocb MOu- 
HOCTbIO IIpOCJIeYHTb B paspe3ax jORKHOTO CKJIOHA B CBA3H C pa3JIHYHAMH KOM- 
IvieKcOB (opaMuHHdep B STHX ABYX palionax. BepxuenllepMckue oOOpa3s0BaHHa 
IOXRKHOTO CKJOHA ObIM PacWJICHeEHbI Ha yeTHIPe NaykH. HuxHAA Mauka comoctTa- 
BJIAJIACb C KYTAHCKMM rOPH30HTOM, BEpXHHe TpH — C HAKHTHHCKHM TOpH30HTOM 
CepepHoro Kapxaaa. 

2. JJOMOMHHTebHOe H3SyYYeHHeE H3BECTHAKOB 1OXKHOFO CKJIOHA H3 KOJWIEK- 
WMH aBTopa HM MaTepHanoB KaBka3cKoro reoOrMyecKoro ypaBJIeHHA MO3BO- 
JIA€T YTOUHWTb UX BOSpacT. Tak, H3BeECTHAKH C MACCOBbIMH Napady3yauHaMH 
M TiceBqody3yJIMHaMH, 3asleraiollwe B OCHOBaHHH pa3spesa MepMH, JOJIKHBI 
OTHOCHTbCH K CaMbIM BEPXHHM POPH3OHTaM HHKHeli nepMu. Bepxuelt nepmu co- 
OTBETCTBYIOT HeOMIBarepHHOBbIe H3BeCTHAKH. B BepXHel YacTH UX OOHapyxe- 
HbI UpescTraBuTeiH poga Yabeina. Ilocnequni mpesqcTaBaseT 3HadHTeIbHO 6o- 
Jee BbICOKOCIIEMMaJIM3HpOBaHHble (Py3yJIMHHAbI, YEM HEOWIBarepHHbl, HW MO ero 
IIpHCyTCTBHWO, KaK W3BeCTHO, ycTaHaBsIMBaeTcaA OcOOaad chayHcTHYeCKad 30H. 
BenwaeTca paspes H3BeCTHAKAMH, COJepKallWMU CHHMUHbIe OCTATKH «MENKUXY 
cbopamuuudep. Ppannya Mexyy HwxKHeH MH BepXHell NepMbIO MpOXOA_UT BHYTpH 
TOJUH OMHOTHMHBIX CJIOHCTbIX M3BECTHAKOB HM yCTaHaBJIMBaeTCA (bayHucTHye: 
CKH 10 NOABJeHMIo HeoulBarepHu. Ha 1oxKHOM CKsIOHe, B palione ropbl XyKo, 
Kak OTMe¥a0cb (*), Obi OOHAPYXKEHLI KOHTMOMepaTH!, COsepxKamNe rank 
M3BeCTHAKOB C(Py3yJIMHHaMU HUAKHe MU BepXHeli NepMv. Cpequ nepBbIxX Oblwin 
YCTaHOBJeHbI Bb, XAPaKTePHbIe KaK JIA HHSKUX PTOPH3OHTOB HWXKHeH TepMH 
(Schwagerina, Pseudofusulina, Triticites), raxk mu qus GOomee Bricokux (Para- 
fusulina). 

O6oOmulaa NoyYeHHble NaHHbIe, CXEMAa 30HAIbHOFO PacIeHeHHA NepMH 10x 
HOrO CKJIOHA MOXKET ObITb MpefcTaBeHa B cieLyiouleM Bue (cHH3y BBepX). 

Hw x HAA MepMb: a) 3ona c Schwagerina. Ycranospnenn: Schwage- 
rina s. lato, Pseudofusulina sp., Triticites ex gr. contractus Schellw. ef 
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yhr. Sona BbIfedneTcH ycOBHO, 10 dayne u3 raneK KOHTIOMepaTOB ropbi 
yKO. 

6) Sona c maccospimu Parafusulina u Pseudofusulina. XapaKkTepHbl BHJBI! 
irafusulina Padangensis (Lange), P. pulla (Lange), Pseudoffisulina caucasica 
. M.-Maclay u gp. 

BepxXu# 1epMb:  B) 30Ha c Maccospimu Neoschwagerina. Xapak- 
pH! Bub: Neoschwagerina caucasica Dutk., N. hukoensis K. M.-Mac- 
y, N. aff. margaritae Depr., N. aff. colaniae Ozawa, Nankinella orienta- 
3 K. M.-Maclay, N. ex gr. caucasica Dutk. u ap. 

r) 3ona c Yabeina. [Ipucyrersywr sue: Yabeina sp. nov., Neoschwa- 
tina hukoensis K. M.-Maclay, Nankinella orientalis K. M.-Maclay u gp. 

Q) Sona c eAMHHUHDIMH NepeKpHcTatM30BaHHbIMH «MeJIKHMH» cbopaMHHH- 
spaMH — lpeyctaputenamu Lagenidae, Ammodiscidae. 

3. CpaBHeHHe KOMIIJIeKCOB (opamHHMdep CeBepHbIX HM 1OXKHBIX paspe30B 
MHeTIHBO NOKAa3bIBaeT CYUeCTBeEHHOe HX pa3siMune. H3BecTHaKH ceBepHoro 
OHA XapaKTepH3yioTCA IpHCyTCTBHeEM MaCCOBbIX «MeJIKHX» Popamuundep, 
THOCAIMXCH TylaBHbIM OOpas0M K ceMelictBam Lagenidae, Ammodiscidae, 
extulariidae 4 Ap. Cpeau dby3ynnHUy BcTpeyaloTcA TakKxKe B OCHOBHOM JIHUIb 
ekHe (bopMbl — Palaeofusulina u pasBepuHyrTpie Reichelina, Parareichelina, 
odonofusiella u, pexe, Gomee Kpymupie Eoverbeekina. B paspesax 1oxKHOrO 
JIOHA KMEJIKHe» (OPAaMHHHpepbl CpaBHHTeJIbHO peAKH. H3pecTHAKH cCOsepxKaT 
HOPOUNCJICHHBIX KPYMHbIX (ZO | cm) (by3yHHHA, CpeAM KOTOPbIX OCOGeHHO MHO- 
) Neoschwagerinidae. B pesymbraTre sToro pa3HuNA cpaBHeHHe ceBepHOroO 

IOMKHOFO paspe30B CHJIbHO 3aTpyAHeHO. CBoeoOpa3Hbi KOMMIeKc (bopamu- 
Acpep Ce€BepHOrO CKJIOHA IPH MOJIHOM OTCYTCTBHH HeOIUBarepHHH B KOPeHHbIX 
OpOfaX OCJIOMKHAeT TaK2%Ke COMOcCTaBJIeHHe BEpXHeNepMCKHX OOpas0BaHHli Ce- 
spHoro Kapka3a C OJHOBO3paCTHbIMH OTJOXKCHHAMH ApyrHx pahouos Teru- 
4. OOHAPy2KeHHe HEOMIBAarepHHOBbIX H3BECTHAKOB Ha IOXKHOM CKJIOHE CJeuaJo0 
I8MOXKHBIM Oosee TOUHYIO KOPpeAWHIO paspe30B BepXHel TlepMH ceBepo-3a- 
amHoro KaBka3a C COOTBeTCTBYIOIIMMH paspesaMH cpeH3eMHOMOpCKOH NepMH. 
[pH CpaBHeHHH BepTHKaIbHOrO paciipocTpaHeHHA OCHOBHbIX KOMIIJI€KCOB 
y3yJIMHH] WepMH 1oKHOTO cKIOHa ceBepo-3anaqHoro Kapkasa, [lamupa(’), 
fHoKuTaa (°) uw Snonuu (7) MOXKHO BUAeETh OOMbUIOe CXOACTBO NOCMeOBATeJIb- 
OM CMeHbI (ayHHcTHYeCcKHX 30H. [IpHBeqeHHoe HH2Ke COMOCTAaBJIeHHe C MepMbiIo 
epepHoro Kapka3a cileqyeT paccMaTpHBaTb KaK HaHOojlee BepOATHOe (cM. 
—161. 1). 

JiaHHpe u3syyeHua dy3ynuHHA Kpbima yKa3piBaloT Ha Hayne B IviblOax 
ePMCKHX H3BeCTHAKOB (PayHHCTHYCCKUX KOMIVICKCOB, COOTBETCTBYIOWWUX 30HaM 
arafusulina, Neoschwagerina u Yabeina tomHoro ckoHa. MurepecHo orme- 
ATb, UTO B STHX PpalOHaX HanOoslee OOMJIbHO TipecTaBJIeHb! HEOLUBarepHHbl, 
eH KOTOPbIX HMeIOTCA HM OOUIMe BHAI, H CpaBHUTeIbHO pefKH «MeJIKHe» (po- 
aMUHUdepbl. Takum 06pa30M, CXOJICTBO KOMIIJIeKCOB (popaMHHudep 10xXHOTO 
<moHa U KpbiMa 3HaUHTeJIbHO Ooulbuie, YEM B OOOHX M3yYeHHbIX PalioHax ceBe- 
)-3anagquoro Kapkasa. JleTambHoe comocTaBjeHve 10 (popaMHHuepam paspe- 
B epmu Bowpmoro KapKka3a u Apyrux palonos Teruca (Aubupi, SakaBkasbe 
jp.) WoKa He MOxeT ObiITb JOCTAaTOUHO OOOCHOBAHO H3-3a HX MaJIOH H3yYCHHO- 
. 

4. B ucropuu mepmu Kapka3a OTYeTIHBO HaMeYaioTcH Be pa3s/IMYHbIC 9T1O- 
1. B paHHellepMckylo 3T0XY MOpe OXBaTHIBaJIO 1OAHY!O YaCTbh CeBepo-sallajl- 
9ro KapKa3a, OT paliona roppr Xyko JO nepeBasia Duuuk. CepepHee yKa3aH- 
yi OOacTH (Oaccelinp: JlaOn1, Benoli u KyOanu) B 9TO Ke BpeMA B YCMOBHAX 
HOpeKbA IO HAKOMJeHHe KPAaCHOIBETHBIX OOOMOUHDIX OOpasoBaHuH. 
‘“7103HelepMckyto s10xXy Mope 6e3 NepepbiBa MpOfOMKasO CYULECTBOBATb B pali- 
ie XyKO WU MpOTATHBasOCb Ha lOFO-BOCTOK HECKOJIbKO Jlayiee, YEM B paHHenepM- 
oe Bpema, Jo p. Tepek. Jlanupiii Oaccelin ume CBOOOAHYIO CBA3b C SakaB- 
i3ckuM H KppiMcKuM HM pescTaBssas, OUeBUAHO, CeBepHy!0 OKpanuy Tertuca. 
a Cepepom Kapkas3e, Ha pyOexe paHHe- H M03HeMepMCKHX 9M10X Obl KpaTKO- 
EMCHHBIM MepepbIB B OCaKOHAKOMJIeHHH, MOcMe Yero MOpCKasA TpaHncrpeccuA 

531 


3aXxBaTUJla H Ooslee CeBepHble palOHbI, BEPXOBbA PeK JIa6b1, Beno u KyOanni 
Qror Caccelix Op, OVeBHAHO, OTAeMeH TpAAOH ceBepO-3anaQHOro MpOcTHpaHHs 
OT OTKpbITOrO Mops, UTO TIPeMATCTBOBaIO CBOGOAHOMY COOOLIeHHIO MOPCKHI 


Ta6muua 1 


Ces.-3an. KapKas 
Tlamup u Jlapsas3 Ungoxurai u Anonnals 


CeBepHbIii CKJIOH IOKHDIK = CKJIOH 


A6éarcKkuit 30Ha c ,MeJ- 3oHa c 
TOpH30HT kKuMu“ bopamu- Reichelina SoHive 
ee re mirabilis Yab 
; 3 (Dutk.) abeina 
IUTeHCKHH OHa C 
Bepxuaa Py 
OPH30HT Yabeina 
TIepMb DORESCR 
HukuruucKkui 
TOpH30HT 3oHa c 
Ora Neoschwagerina Sona c 
Kyrancxuit Neoschwagerina u Sumatrina Neoschwagerina 
rOpH30uT 
Bepxuaa 30Ha c 3o0Ha c 3o0Ha c 
KpacHOuBeTHaA Parafusulina u Parafusulina u Parafusulina u 
TONULA Pseudofusulina Pseudofusulina Pseudofusulina 
Hunan 
NlepMb 
: Hwoxuaa 30Ha C 3o0Ha c 3ona c 
KpaCHOUBeTHad Schwagerina Schwagerina Schwagerina 
Toa 


BO] Ha JaHHOH TeppuTopHu. Buyumo, 3THM HM OODACHAeTCA 3HAUMTEIbHOe pas 

muuve accounalui cbopamunndep B BepXHellepMCKHX H3BeCTHAKAX CeBeEpHOPa| 
W 1O2XKHOFO CKJOHOB CeBepo-3anaqHoro KapKa3a. Hao AyMaTb, 4TO 06a 9TH pall 
OHA B I€pMH NpHHafviexanH OMHOM 300reorpaduyeckou O6sacTH (?), HO pasHbll 

NpOBHHUMAM. 


Bceecow3Hbll Hay4HO-Hcc1eqoBaTebCKHH Tlocrynuno 
reOOrHuecKHH MHCTHTYT 26 XI 1955 
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Jloknaagn Akanemun Hayk CCCP 
1956. Tom 108, Ne 3 


PEOJOPH A 


E. H. TAPAKAHOBA  # 


HOBbBIE JIAHHDbIE O BO3PACTE 9®®Y3HBOB CEBEPHOM 
YACTH TYPFTAMCKOHM HH3MEHHOCTH 


(1Tpedcrasaexo axademuxom H, M. Crpaxoseim 18 XI 1955) 


Bompoc 0 Bospacte ab y3HBOB ceBep HO yacru T ypralickol HH3MeHHOCTH B JIH- 
paType ocBelllaJIca HEOMHOKPaTHO. OHaKO pasHbie ABTOPHI PelaloT STOT BOTIPOC 
)-pasHomy. Tak, A. IT’. Poxoes (°), u3y4uan Oa3anbTOBbIM MOKpOB YOarancKoro 
iMOHA, IIPHes K BbIBOJy O ero HH2KHeMesO30lCKOM Bospacte. A. I. ToKoes 
HTaeT, YTO BYJIKAHHYeECKHE ABJICHHA 3ecb MpOTeKaJIH NOCJe OTIOXKeHHA 1Op- 
MX TOU, T. €. B BepXH€KHMMepHiickylo (a3sy TekTorenesa. A. I. Bep (?) 
CKBamkuHe y UcTOKa p. YOaraH BcTpeTHsa sdiPy3sHBHble MOpOsbl, MpOppiBa- 
We TOHKOCJIOMCTHI€ APlHJVJIHTbI }OPCKOTO BOs3pacTa; MOCeHHe 3aKJOVaIOT 
ceOe SCTEPHH, OCTpakO/[bI H YeIlyH pBIO. Oro nocayxuNO Aan A.T. Bep  aups- 
IM YKa3aHHeM Ha MpOsABIeHHe MOJOJOH ByKaHHYeCKOH JesATebHOCTH. 
~K. Puaqxoscxni u Ap.(*,4) B sToM xe patone HaOMoaH TasbKH H3Bep2KeH- 
IX TlOpod (1HMapHToBoro nopdpupa HW WHaOasoBoro CHHJIMTa) B OTIORKeHNAX 
WKHEMEJIOBOrO BO3pacTa, a TaK%Ke B NeCcdaHO-raJICUHHKOBbIX OTJIOKCHHAX, 
WerarwluuX B OCHOBaHHH topcKHX ocayKos. [lo MHeHHIO aBTOpOB orwpcKas 
pa BbIBeTPHBaHHA S3aleraeT Ha H3Bep2XeHHbIX NMOpOfaxX TaKOTO %Ke cocTaBa. 
STOPbI CUYHTAaIOT aIPPy3HBHbIe MOpOAb! NaseosoHcKHMH, ONM2%Ke HeOMpeyesn- 
IMH OOpa3sOBaHHAMH. 

A. TJ. Curos (8) paccmatpuBaet Bompoc 0 Bo3spacte adpy3uBsos KyuimypyuHa 
OCHOBaHHH CIOPOBO-IIbIJbUeBOrO aHaJIH3a MlepecaHBaloluldxcA C HHMH OCca- 
YHbIX NOpoX. ABTOp AonyckaeT, UTO acPpy3nBuO-ocasounad TOMA Kyuimypy- 
-MMeeT BO3pacT He JpeBHee BePXHEMePMCKOLO, BOSMOXKHO, TpHac. 

[Ipocmotp KepHa CKBa2xKHH B CeBepHOH YacTH OrHHCaHcKOH Jelipeccuu ToKa- 
I, UTO B OTAEJIbHbIX YUacTKaXx Jelmpeccuu scpy3suBpl (GOasambTbl) 3aeraror Kak 
eM OTIOXKEHUM yrIeHOCHOH TOMI, OTHOCAMelicaA 10 BOSpacTy K HMKHEeH rope, 
K WM cpe4H OTIOxKeHHH Oomee ApeBHero BospactTa. | 

B kepue ckBaxKkuHb! Ne 55, B HHTepBaule 72,4—302,0 M, cpequ Oa3aubTa BcTpe- 
HbI IIPOCJIOM APFHJJIMTOB MW aJIeBPOMHTOB, a TaKXKe BKMIOUCHMA (KCCHOJIMTHI) 
AA. 

CnopoBo-ibiuibleBbiit aHaliv3 KCeHOHTa yrs NoKasal mpeocbmasanue 
),3%) B KOMIIJIEKCe TbIVIbIbI XBOHHDIX H3 ceM. Pinaceae, NpewMyllecTBeHHO 
MMUTMBHOTO CTpOeHHA, a Tak»xe OObUIOe pasBuTHE (27,4%) IblIbUbI CeM. 
nkgoaceae. []JanopoTHHKH IlpefcTaBJIeHbI MIpeHMyIleCTBeHHO ClOpaMH OCMYH- 
BbIx (17,7%). Takol 2Ke KOMMeKc Obi ycTaHOBeH Hamu paHee (1952 Tr.) 
dq YFOJIbHBIX MlacTOoR Oruucaiickoro MecTOpox*KeHuA HM WaTHpOBaH HWKHeH 
oli. HwkueropcKuit BOspacT yreHOCHbIX OTOMKeHHH OTJCbHbIX AeMpeccuu 
cCMaTpHBaeMOro paliona Opi ycraHoBsen Takxe B. H. BapOamunoson (+) Ha 
{OBAHHH CHOPOBO-IIbIIbIeBOrO aHas3a. 

[lnacTbI yruia, 3aneraioujve Ble OasabTa, XapakTepH3yloTCA TAKUM 2Ke 
MIIJIEKCOM CHOP H TbIVJIbILbI, YTO MU YTOJIb, 3aKJIOVCHHBIM B OasaJbTe. 

B cxpaxxune Ne 104, pacnonoxennoli K cepepy OT cKBaxkHHBI Ne 55, y KOH- 
Ja JlelipeccHu Oa3ambT BCTpeyeH HeMOcpeCTBeHHO MO MOKPOBHbIMH OTJIOXKE- 
amu. Ilo, 6a3aibTOM 3aleraloT YIJIMCTO-rJIMHUCTHIe WH TIMHHCTbIC CJIAHUBI, 


TIAH, tT. 108, Ne 3 033 


CMCHSIOMMeCH BHH3 10 paspesy aJleBpOJMTaMH, MeJIKOSepHHCTBIMH TlecdaHuKa: 
MH, pe@2Ke aprJNIMTaMH C MHOFOUMCICHHbIMH MeJIKAMM BKJIOUCHHAMH CJIO/IBI, 
Ha rmyOune 130,4 M BcrpeyeH yrumcTbi aprummut. CmopoBo-lbiuibleBbit aHa- 
M3 YIMcTOrO apruulIvTa NoKasa peskoe mpeoOsaanne (45,2%) TMbIVJIbIBI 
KOpanTOBbIX pacTeHui. JLOBOIbHO MHOTOUNCIeHHa (24,4%) MblWuibla THIMa Apes- 
HUX xBofinErx (Coniferae). Ibimpia cem. Pinaceae u Ginkgoaceae HaOmojaeTe 
B He3HaUHTebHBIX KOmMYecTBaX. CnOpbl ManopoTHuKOB cocTaBasioT 17,6% 
oOmero KOMHYeCTBa CHOP H IbIWIbILbI. 
B KommueKce cop HM MbWIbUbI H3 OOpasila YyIvIMCTO-rvIMHHCTOrO C/laHwa, 
3ayleraiollero HeMOcpesCTBEHHO MOA G6asaIbTOM, pe3KO peoOmaaeT GLom 
IIbIIbIa THA j[peBHux xBoltHErx (Coniferae); BeTpeyaworca Tak»xe COpMpBI| 
Mepexoj[Hble OT NocmeqHel K MbIIbIe KOPavTOBHIX pacTeHuh. B elo 
KomuuectBax (12—l17%) HaOmofaioTcA lpeAcTaBuTesM ceM. Ginkgoaceae 
Pinaceae. Cnopp nanopoTHuKoB cocTaBisioT 6%. 
Peskoe mpeo6laaHve MbiWIbIbl KOpaHTOBbIX H ApeBHAX XBOMHbIX YKa3bI‘ 
BaeT Ha TO, YTO MOJIYUeHHbIe KOMIJIeKCHI (10 cKBaxkuHHe 104), OesyCJIOBHO, ApeB: 
Hee KOMIVI€KCa CHOP H MbWIbIbI, OpeseseHHOrO m0 cKBaxuHe Ne 55. Creqosa 
T@JIbHO, OHM J[peBHee HMKHeM lopbl. OHM TakxKe CTaple KOMMJIeKCOB, YCTaHOB 
JICHHBIX aBTopoM pauee (1953 r.) 43 NpocmoesB yraa KapauimsiuKcKou (pacmoy 
JIOKEHHOM K CeBepO-BOCTOKY OT DruHcalickoH Jenpeccuu) u BypsyKcKou (pacy 
MONOXKeHHOH Ha CeBepO-BOCTOUHOM OKpauHe TypralickoH HH3MeHHOCTH) HW OT+ 
HeCe€HHbIX 10 BO3SpacTy K BepXHeMy TpHacy. BepxHerpHacoBbIM BOSpacT OTJIOy 
«ennui Bypwykckol Jempeccuu ycTaHOBseH, KpoMe Toro, NO MaKkpoduope (°). 
Kak BHJHO M3 H3JIO%KeHHOFO, BO3PACT OTJIOMRKeEHHH, MOACTHIAIOMUX Oasaib 
Tbl, IPeBHee BEPXHEero TpHaca. CNOPOBO-NbIIbUeCBLIM KOMIVIEKC 9THX OTJIOKEHH 
HMeeT MHOFO OOILerO C KOMIJIEKCOM CIOp H MbWWIbUbI, YCTaHOBJICHHbIM A. A. JIto; 
Gep (*) Aa NepMcKuX (Hepac4WIeHeHHbIX) OTNOKeHHH TyHryccKou dsIopHcTH 
yeckoH oOsacTH. ; 
TlomyueHHpre JjaHHble, TaKHM OOpa30M, CBHJeTeIbCTBYIOT O Me3030HCKO 
HMKHEIOPCKOM (cKBaxKuHa Ne 55) 4, MOBHAHMOMY, IlepMO-TpHacoBOM (CKBaxKH: 
Ha Ne 104) Bospacte sddpy3uBosp cepepHol yacTH Typralickow Hu3MeHHOCTH 


TopHo-reomorwueckHit MHCTUTYT Tlocrynusio 
YpanpeKoro d@unuana AKxagemuu HayK CCCP 7 VII 1955 
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Horaaye Anagemunu nayx CCCP 
1956. Tom 108, N 3 


PEOJIOTH# 


. FO. MOMEHKO, K. ®. WIEPBAKOBA, H. JI. AHHCTPAT u E. M. MHLIYPOB 


HOBBIE JIAHHbIE O BBAHMOOTHOWEHHAX NOPOL 
PEXHEM WH BEPXHEM CBHT B MPEMEJIAX PYLOYNPABJIEHHA 
um. WJIBHYA KPHBOPODKCKOLO BACCEMHA 


(ITpedcraszexo axademukom A. I, Berexruntim 15 XI 1955) 


3a Mepwoy u3syyenua reonormu Kpusoro Pora pa3M4uHbiMi ucceqoRaTe- 
fH BbICKA3bIBAIMCb PaSHble€ B3rIAMbl Ha TeomOrMyeckoe cTpoenue Gaccelina, 
cTpaTurpaduio HW TeKTOHNKy. OXHUM M3 Ba?KHBIX BONpOCOB cTpaTurpadun 
CeliHa BCera SIBJIAJICA BOMpOC O B3aHMOOTHOINeHMAX NOpo cpequeli un 
XHeH CcBUuT KpHBopoxcKoli cepHH. 
C. Konrxesuy (1883 r.), qapuimi neppyto crpaTurpaduyeckyio cxeMy Me- 
loppuyeckHxX Nopok Oaccelina, yKasai Ha HecOrmacHoe HasleraHHe Nopo 
IHIIEBOH CBHTbI Ha *Kelesopyquy1o. Hecormacve OH paccMaTpHBadl Kak pe- 
[bTAT JJIMTEIbHOPO TlepepbiBa B OTMOMeHHH. Ilosquee A. B. Jlomrep (1884 r.) 
i pacumeneHuu KpyBopoxcKOH cepHH OTpulas Hecorjacne Mexly wKee- 
TO-KBapILHTOBbIMH CJlaHaMH» WH BbILNeexXAaULHMH TeCTPbIMH TJIMHHCTbIMH 
HIaMHu. 
B yanmpuetwem, A. B. ®aac, A. O. Muxanpcxuh, H. WU. Cautanpscxu c 
mo reonorop TeomKoma u 9. K. Pykc, Aeranusupya crpaTurpaduyeckyro 
my A. B. Jlomrepa, NpH3HaBaM OTCYTCTBHe TlepepbiBa B OTJIOMKeCHHAX Tl0- 
 Kees0pyAHOH copMallMH HM TVIMHUCTO-yrIMCTbIX CaHUeB, MepeKpbIBato- 
K HX. 
B 1933—1935 rr. nospumacb cTpaTurpaduyeckaa cxema IO. IT. Pepmwotra 
I. MU. Maptsrexko, nomyanpiad HasBaHve «{ByXIacTOBOl». ABTOpbI 39TOH 
MbI, BOSBpaliladcb K lipefcTaBJleHHAM C. KonTKeBHya, OTJeIAIOT NepepbIBOM 
OXKCHHA BePXHeli CJAHIeBOH CBUTbI OT cpefHel *KemesopyHOH. 
B JabHelilem, B pe3sysbTaTe paOoT Oonbwol rpyrnbl reomoros KpHBopox- 
ro reoloro-pa3BefOuHOrO TpecTa, MpepBaHHbix BenuKol OreyecrBeHHoi 
HOM HW 3aKOHYCHHDIX MOcse BOHHbI, Oblwia CO3,aHa HOBaA MHOPOllMacToBaA 
ATUrpapuyeckad cxeMa, Tye Tak2xKe MpHWsHaeTcH HecoriacHoe HasleraHHe 
OJ, BepXHeli CBHTHI Ha cpegutoro. [lo sToH cxeme JO OTMOMKeHHA NOpO] BepxX- 
CBUTbI MpON30lIa H3OKIHHAIbHaA CK/alYaTOCTb B XeJIE3HCTHIX NOpofax. 
A. II. Hukxonpexun (4) mpHxO4uT K BbIBOAY, YTO KOTIOMReHHE NOPOA BepXHe- 
Tea TpOvCXOAHIO Toce WepepbiBa B OCAAKOHAKOMJICHHH Ha HeCKJaya- 
Wu cua60 cKaqyaTbIX Toposax cpefHero OTJeNa». 
A. H. Benesres (2) OObxACHAeT HecoriacHe Mex Ay MOpOaMu cpeHeH H BepX- 
CBHT MexK(pa3OBbIMH KOseOaTeIbHbIMH JBHKCHHAMH, B Pe3yJIbTATe KOTOPbIX 
JTCTBYIOT Pe3KHe YIJIOBble HeCOTacHs. 
DakTuYecKHe MaTepHasbl, MOMyUeHHbIe 3a MocMeqHHe 6—8 MeT, MOSBOJAIOT 
JHUTb XapaKTep B3aMMOOTHOMeHHH MOpok cpeque HU BepXHeli cBuT. B AH- 
e —mapte 1955 r. coTpyquuKamu IOxHOH TeonorocbeMOUHOK NapTHH 
NOTOCbeMOUHOH TeMaTHYeCcKOH sKcHequuUNH YkKpaHHCKOrO reoJoro-pasBe- 
HOrO TpecTa IIpH reomorMyecKOH JOKYMeHTAaNMH TOPHBbIXx BbIPAaOOTOK LWAaXT 
apko-CKunopas, BanapKko-Cepepnaa u uM. Kanunnna B payle BbIpadoToK 
TIpociexKeH mocTeneHHbili Mepexo Mexy MoposaMH cpeHeH BepXHeH 
+. JlerabHO Obi H3YYeH KONTAKT TOpo cpeAHelt M BepXHeH CBHT NO OpTy 
i 0389 


; 
. 


36 ropusonta 93 M Ha waxTe «BanaBKo-Ckun 
Baad» (cM. pc. 1). Sfecb Ha poTaxeHuH 15 
18 M ObIIH TULaTebHO IIPOCMOTpeHbl NMOpoy 
oTOOpaHb! OOpasubl, XapakTepH3yloulue MOCT 
TI@HHbIt MepexO *KeNe3HCTHIX NOpoA cpeue 
CBHTbI B KBaplWHTO-claHUeBble BepXHeH CBHTH 
Bpiwio Mpou3BeqeHO MakpO- HW MHKpOCKONMY 
cKoe H3y4eHHe Topoy. 

Hye NpHBOsuTcA ONMCaHve STHX NOpos | 
HalpaBJleHHlo C BOCTOKa Ha sama. MuTepB 
OT ycTba opTa H oO 35,5 MMpeycTaBseH reMarTe 
TO-MapTHTOBbIMH KpaCcHONOJOCuaTbIMH pore 
Kamu. YuacTKaMH pOroBHKH HaCTOJIbKO TOHK 
TomocuaTbl, YTO WpHoOperarior OOHK | 
autos. JTeMaTuTO-MapTHTOBbIe pOroBHKH Cc 
CTOAT H3 MpocsoeB: a) MapTHTOBbIX CHHeBAT) 
ceporo uBeTa c MeTaIMYecKHM OjeCKOD 
6) KBapleBO reMaTHTOBbIX BHUIHeEBOKPacHo} 
WBeTa; B)*KBapleBbIX ceporo IBeTa. 

KosmuecTBO KBapleBbIX MpocioeB B TO 
mle MeHAeTCA, YBeJIMYHBadCcb K KOHTAKTY 
MopoaMu BepXHel CBUTbI. PoroBuKH BBILIe! 
YeHbI, TPpeUMHOBAaTbl, H MecTaMH cOOpaHbi 
MeJIKHe CKIaKH. 

CymlecTBeHHO KBapleBble IpOcsIOH B Kell 
3HCTbIX POrOBHKaX CpelHeli CBHTbI XapakTep 
3YIOTCH MUKpOrpanoOsacTHyeckoH (poroBHkK 
Bol — 110 Posen6yuy) crpykrypoli. Ha 35,5) 
Cpe TeMaTHTO-MapTHTOBbIX POrOBHKOB M0 
JIAIOTCH KBapleBble MpOcIOH NepexOHOrO TH 
(MHKpOKBapUHT), COCTOAMHe H3 HelpaBHJIbH 
IAT€H Me@JIKOSepHHCTOrO KBaplla pOroBHKOB 
CTPpYKTYypbl, cO¥eTaIOWIuXcA c OOpas0BaHHia 
TaKOH 2Ke (POPMbI KPYINHOS8epHHCTOTO KBap 
THMMYHOPO JIA KBaplHTOB BepXHero oTAeNa. 

C Tpo,BuxKeHveM Ha 3allal Mpeobsasarony 
3HaveHHe MMeIOT KpacKOBble * HW MapTHTO-Kpa: 
KOBbI€ CJIaHIbl, M€CT€MH CHJIbHO OOorallleHHE) 
*Kele30M. OHAaKO 9TH CAHUeBbIeE MpOcion 
peMyroTcA C MpOcOAMH TeMaTHTO-MapTHTOBE! 
poropukosp. KojuyecTso pyHbIX mpocsoeB) 
pOropukaX C MpOAByxKeHHeM Ha 3allayl yMeH 
maeTca MO Mepe yBeIMYeHHA KOMMUeCTBa KBal 
WeBbIX IpOcs0eB, B CBA3H C YeM MOpOsbI CT) 
HOBATCH OespyAHbIMH HIM OeAHEIMH pyyol Pp 
rOBHKaMH. 

UepeqoBanve mpocuoes, Gobel yacti| 
IIpecTaBJICHHbIX MAKPOKBaplUTaMH, c NOAYWHHE 
HbIMH POPOBHKOBbIMH HM CJlaHIeBLIMH poco 
lpocuexkuBaetcA 0 47 M. IlocrenenHoe u3mer| 
He CTpyKTypbl KBaplleBbiX MpocsoeB Hab 
WaeTcH Ha MpoTsa*Kenuu 12 M (cM. puc. 2, 8, 
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Cc MpocnoaMH KBapluTa, 7 — MepecmaHBaHHe KBapI[HTOB Cc 


J—pKeCIUJHTEI MapTHTOBbIe, 2 — pOroBHKH MapPTHTOBEIe, 3 
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«BasABKO-CKHMOBAaNa». 
culaHieB, 4 — KpacKOBble H KPaCKO-MaPTHTOBbIe CJaHI{bl C MPOCOAMH MapTHTOBOTO POroBH- 


bIMH POPOBHKaMH, 6 — KpaCKOBble CJIaHItbl 
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KPacCKOBbIMH cjaHamu, 8 — cOHCTOCTh MOpoy 


-Kp aCKOBBIX 


€ ea 
Pa lod 


Puc. 1. 3apucosKa 10%KHOM cTeHKH OpTa 36 ropu3oHTa 93 M wWaxTa 
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* Tlon «Kpackow» B KpupopoxcKom 6acceline m1 
MaeTCA Tpylla Kpacubix H OypbIx THAPOOKUCMIOB Kee 
ipeAcTa BICHHbIX THAPOTeMaTHTOM, THAporerutom, ré 
TOM H J{pyTHMH MHHepallaMH, HaxozallumMuca B Tec 
cCoueTaHHH C TIHHHCTbIM BelLeCTBOM. | 


Ka, 5 mepecJIaHBaHHe KPaCKOBBIX CJIAHIeB C MapTHTOB 


BHKH MapTHTOBble C NPOCJIOAMH KPaCKOBbIX H MdapTHTO 


Puc. 2. YTpano6nacruyeckaa crpyKtTypa Puc. 3. BnactoncaMMHTOBas CTpyKTypa Mpo- 
kKBapweBoro mpocioa. HuKxonH —- CJIOA KBaplla reTHTOBOrO caHua. HuKosmH-- 


Puce. 4. BaactomcaMMuToBaa CTpyKTypa Mpoco0A 
MeTanecuaHHka. HukonH -+ 


DAH, rt. 108, Ne 3, Pomenko, Wep6axosa, Anucrpar, Muurypos 
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147 M M Jlaee MUKPOKBAapUMTEI CMeHsIOTCA KBapUTAaMM MH MeTanecuannKa- 
WepeAYIOWMMUCA C TEMH 2Ke THApOreMaTHTOBIMU, rHAporeruTo-ruyporema- 
BHIMH CJaHIAaMH, M€CTAMH COJlep2xKallMMU KpHcTasJIbI MapTaTa. MonHocte 
CJIOCB KBapUHTa C NpOBHXKeHHeM Ha 3allal YBeIMUMBaeTCA, CuaHIeBbIe 
COM MOCTeMeHHO HcuesaloT, yCTyNad MeCTO THMNHUYHbIM KBapltuTaM BepxHeli 
bl. 
KBaplHTbl MaKPOCKOMMYECKH MpefCTAaBAIOT MIOTHY!O KBapweByio Toposy 
OBaTO-KpacHoBaToro iBeTa. Ilo, MHKpOCKOMOM OHH HMeIoT rpaHobsmacTH- 
<ylO CTPpyKTYpy c peJIHKTaMH OslacTOMcCaMMHTOBOM. 
OnvicaHubili MOcTenmeHHbI Mepexoy OT MOpoy cpesHef CBUTHI K MOpoyam Bepx- 
CBUTbI NpocyiexXeH NO BOCTOUHOMY Kpbiy EkaTepHHuHcKOl CHHKIHHaJN. 
3allayHOMy KPblJIy STOrO MpocieqHTb He MpefcTaBsIAeTCH BO3MO2KHBIM, 
KaK KOHTaKT MexXjly MopodaMu cpesHelt HW BepXHeli CBHT TeKTOHHYECKHII. 
Takum o6pasom, nocteneHHblit Mepexox OT NOpog cpeguero oTyena K MOpo- 
| BEpXHero OTJesa, OMMCaHHbIM HaMH, XapaKkTepH3yeTca yObiBaHHeM KOJIN- 
TBa PYAHbIX MpOcOeB, MOABJIEHHEM CJIAHUeBbIX IpOcmOeB, YBeHYeHHeM UX 
WHOCTH HM YBeJIHYCHHEM KOJIMYeCTBA KBAapLeBbIX Mpocsoes. XapakTepHo 
Ke U3MeHCHHE CTPyKTypbl KBapWeBbIX MpOc0eB OT MHKporpaHobwacTH- 
KOH (pOroBuKOBOM), THIMYHOM Aisa cpeqHell CBHTBI, Yepes Nepexo,HBIe OOpa- 
aHHA (MHKPOKBapIMTHI) AO KBapIHTOB C ABHO OylacTOMCaMMUTOBOM cTpyK- 
OH C HeINpaBHJIbHbIMM 3yOu4aTbIMH OYepTAaHHAMH 3epeH KBaplla. 
TlopuqumMomy, Takve 2xe :aKTbI MOcTeMeHHOTO Hepexojla OT cpefHeit CBUTHI 
3epXHeli HMeIOTCA B WeOM pxe ApyrHx mMect KpuBopoxckoro Gaccelina, 
faKO OHH JO HaCcTOAMerO BpeMeHH OcTaIOTCH HeH3yYeHHBIMH. ; 
Hapsdy c 9THM Hesb3A OTpHUaTb psa dbaKTOB HecorsacHOro 3ameraHua 
Oo, BepXHeH CBHTbI Ha cpefHeH KaK B Mpefewax NOMA wWaxTbl «BasABKO», 
HB Apyrux pahonax Oaccelina. OTH *bakTbI B HacTOAIMee BPeEMA OODACHAIOTCA 
IMUHeM TEKTOHHYeCKHX HeCOTacHH, a He MepepbIBOM B OTJO*KeHHH (3anay- 
A Oopt EkaTepHHHHCKOH CHHKJIMHaH, OHH H3 KapbepoB Ha MpocTupaHHun 
JalaKOBCKOrO TvlacTa). 


Tocrynusi0 
16 X 1955 


WHTHPOBAHHAA JIMTEPATYPA 


19. H. Benesues, Cos. reon., Ne 2 (1946). * 3. H. Benesues, H3s. AH 
*P, cep. reom., N06 (1952). 3H. M.Kanu6on0nKku it, Merporenesuc nopog u pyx 
{BOPOXKcKorO %*KenesopyfqHoro Gacceltua, W3z. Uepnosuyxoro yxusepcutera, 1946. 
. TW. Huxoascxuhk, Tp. a6. reonorun goxemOpus, 2 (1953). ®° H. HW. CBue 
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TEOJIOVH| 


A. A. YYMAKOB u TI. M. CYXAPEBHY 


O TEKTOHO-MArMATHYECKHX MPOABJIEHHAX B IOXKHOM 
YACTH JLHECTPOBCKO-IIPYTCKOFO BOJLOPA3SEJIbDHOTO TIJIAT 


(ITpedcrasnexo axademuxom H. C. Marcxum 18 XI 1955) 


Tio noceqHero BpeMeHH MpefcTaBsIeHHe O reOJIOTHYeCKOM CTPOCHHH 1OKHGl 
yactu Jinectposcko-IIpytcKoro BoqopasfebHOrO MWaTO CKMabIBAIOCb TOJIbE 
Ha OCHOBaHHM M3yYeHHA eCTeCTBeHHBbIX OOHAKCHHH KalHHOSOHCKUX OTJIOKEHE 
H aHasv3a OOmereosIOrHyecKHX 3aKOHOMepHOcTeH pa3BHTHA CM@XKHBIX peru 
Hop Jlo6pymxKu u Kapnat. Ha reonornuyecko Kapte J[Hectposcko-IIpyrcKo 
M@XKIypeYbA MHOLEHOBHIC, MJIMOMeHOBbIe H YETBEPTHYHBIe OTJOMKeHUA NO0Kas 
HbI NocTeleHHO MOrpyKarolluMucAd c ceBapa Ha wr B cTopoHy Uepuo; 
mopa u JlyHas. Cpequ cpaBHUTebHO O(HOOOpasHOrO KOMMJIeKca KaliHOSOMCKE 
OTJOKeHHH B Bue HeOObINMX MATCH OTMeCYeHbI MeTaMOp*uyecKHe MOpo}| 
6143 c. OpmoBKa (Kaptasbl) W TpHacoBble H3BeECTHAKH B waBHAX J, yHad, K tol 
ot c. Hopoceapekoe (6. PepanonTbeBcKHii MOHaCcTHIpb). BridBHTb Apyrue crpy| 
TYPHO-reomorMyeckHe JeTaIH [IA STOH TeppHTOPHH NO ecTeCTBCHHbIM OOHAK 
HHAM He TIpefcTaBAeTcA BOSMOXKHbIM. J[O MpoBeseHuA OypoOBbIx padOoT Teppi 
TOPHA ONHCbIBAeMOrO MexKypeubA B CTPYKTYPHO-reosOrMyecKOM OTHOMIEHH 
WpescTaBlasacbh OONAacTbiO MorpeOeHHbIX MOKAMHO3OHCKUX CTPyKTyp, TeHeT 
yecKa H MpOcTpaHCTBeHHaA CBA3b KOTOPbIX C TEKTOHHYCCKHMH CTpyKTypal 
CMCXKHBIX OGsacTell TpaKTOBasacb aJIbTepHaTHBHO (). 

B HacTosmee BpeMA, B CBASH C IpoBeseHHeM OypoBbIX paOoT Ha TeppHTOpH 
roKHOK dactH J[{HectposcKo-[Ipyrckoro Mexkypeubs, MOJyYeHbI HOBbIe aHHk 
10 TeOOrHH MOKaMHOSOHCKUX OOpas0BaHHli STOH BeCbMa CJIOMKHOM MW B TO H 
BpeMA OYeHb HHTepecHoH OOmacTu. TlocreneHHO HauMHaOT BbIPHCOBbIBaTb 
CTPyKTYPHO-reowlorMuyeckue OCOOEHHOCTH. TpHac-lopCKHX OOpa3s0BaHH, B HeKi 
TOPbIX M€CTaX BCKPbIBaIOTCH Pa3pe3bI NaeO3OA M APeBHePO KPHCTaJIMYeCKOL 
(byHaMeHTa, OOHapyXUBAaIOTCH MarMaTHYeCKHe NOpPObl H HOBIE 3OHBI pasa 
MOB. Te 

Heab3a CdnTaTb elle YOBJIETBOPHTeJIbHO BbIACHCHHbIMH BCe MHTepecyIoul 
Hac BOMpOcbl CTpaTurpapuu, TeKTOHHKH VM BYJIKaHH3Ma STO OOacTH, HO Ht 
Bble JlaHHble O OKaMHOSOMCKOH  YeoOrMH UpH6mMxKaIOT Hac kK Gosh 
NOMHOMY MOSHaHMio HcTOpHu reonoruu J[HecrposcKo-IIpyrcKoro Mexypeubé 
OcoOeHHbIli MHTepec JIM 9TOTO paioHa MpefcTaBAIOT BMepBHIe ycTaHaBH 
€Mble TEKTOHO-MarMaTHYeCKHE NPOABJICHUA, HMEBIIMe MECTO B M€3030e H B HIpot 
posoe. | 

HanOonee MOO/bIMH MarMaTHYeCKUMU OOpasoBaHHAMH B 1OXKHOH YacTH On 
CbIBACMOrO Me*KYpeUbA ABJIAIOTCA HeAaBHO YCTAHOBJICHHbI€ KBaprleBble 
CHHTbI THNaOMCcaIbHOrO OOMUKA HU pasHooOpasuble M0 cocTaBy TypouaBpl 6 
KBapleBbIX MOpPupow, TpaxufaluToB, MauuToB uM KepaTodupoB KaiiHoTH 
Horo BHJa. 

Komi1eKc apPysuBubix OOpasoBanuli Obl BCKPbIT HeMocpefcTBeHHO Td 
KeJIJIOBEHCKMMH TIMHaMH B palione c. [yOokoe, a KBaplleBble CHeHUTHI — Td 
cpeHeCcapMaTCKMMH OTJIOKeHUAMU O38 c. JlomMHcKOe. Henoyameky xe, Me 
Ay osepamu Kary u Aunyx, Opwi O6Hapy2KeHbI HeMocpeycTBeHHO NO, NOH 
YECKHMH CJIOAMH TpHacoBble H NaleosokicKkve OTMOKeHUA. B mpunpyTcKoli 
AOce NON OatoccKUMM OcaKaMM BCKPBITbI TEKTOHMYeCKH CMeLUAHHBIe nlopopit 
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OCTOAMMe H3 OOJIOMKOB KapOOHaTHBIX NOpos, TyomaB noppupow u AauuToR 
pHaca. 

Kak M3BeCTHO, TpacoBble OTMOxKeHUA ceBepHol JoOpymxKu, lpeAcTaByieH- 
BI€ H3BECTHAKAMH, CMATHI B CKJaKH HW MHTCHCHBHO JucONMpoBaHbl. M3pecrt- 
AKU pa3s{pOOMeHbl UM BTOPHUHO CHeCMCHTHPOBAaHbI KaJIbIMTOM, YTO O6ycOBH- 
 XapakTepHytlo OpekuneBuHylo CTpykTypy mopoy. Tpvacoppie u3BecTHAKH 
acTO 3aKaTbI B CKJaQ{KH MWasleOSOHCKHX 3e€JICHbIX CJIaHUeB. 

Ilopupbi saneraior HenocpeycTBeHHO Ha CpeHeTPHAaCOBbIX U3BeCTHAKaX 
| B TO Ke BP€MA MOKpbIBaIOTCA BEPXHETPHAaCOBbIMH NecuaHHKaMU. CyeOBaTesib- 
(0, Ha panne cpeqHero H HWKHeO TpHaca B I@KHOH vactu J[HecTpoBcKo- 
IpyTcKoro Mexypeubsi HM 10 cocefcTBy, B ceBepHoli Jlo6pyyKe, nmponcxoqu- 
(MW HHTCHCHBHbI€ TPelWIMHHbIe U3IMAHHA MaB MawMTOBOrO HM TpaxuauHTOBOrO 
ta, KBapleBbie CHeHHTHI, MOBUAUMOMY, culeqyeT paccMaTpuBaTb Kak HHTPy3uB- 
ibIM SKBUBAJICHT TpaXualMTOBbIX JIaB, BOSHHKINMX, BEPOATHO, 3a CUeT OfHO- 
0 H TOTO *%e MarMaTH4Yeckoro cyOcTpata B TOT Ke NepHoOR By/KaHu3sMa. 

Keapiesble CHeHUTHI H MOppupbl OOaqaioT pOAcTBeHHBIM MMHepasmoruye- 
KMM cocTaBoM. J,aluTbi, ONMCaHHbIe HaMH paHee (7), COrnmacHO JOMOJHUTebHbIM 
(AHHBIM IIpeCTaBIAIOT NepeXOMHbI THI M@KAY TpaxXuTaMH HW JaluTamu, co- 
TBeTcTByA, moO ®, IO. Jlesuucon-JleccuHry, KBapleBbIM TpaxHTaM WIM Tpa- 
‘“jlauutaM. I[pHHuMaad BO BHHMaHHe HX BO3pacT HM BbIPaKeHHbI JMarenes, 
TH 9Py3HBbI CeAOBaO Obl OTHOCHTb K rpymne npodupos. 

SaclyKUBaeT ObITh OTMCYCHHBIM (aKT OOHapyxKeHua Omu3 c. OpmoBKa 
Ma0asOBblX JaeK, CeEKYMIHX Naweoso0lickue PuUTOBbIe CaHIbl. He ucKsroye- 
[a BOSMOXKHOCTb, YTO H AHaOasbl MPHHAaexKaT K TOMY Ke WHKJY ByJKaHH3Ma, 
. @. K TpHacoBomy. 

Hosple JaHHble O AOKaHHOSOHCKOH reoOrHH caMOH 10Ox%KHOK uactu JL HecTpoB- 
KO-[IpytcKoro MexjypeubA CBHJeTeJIbCTBYIOT O TOM, YTO 9TAa 30HA, TEPPpHTO- 
HaJIbHO IIPHMbIKaiollad K CeBepHOH MepudepHyecKOH cTpyYKTYPHOH OOacTu 
JoOpyW2KH, lpedcTaBsAsa coOoIO B TpHacOBOe BpeMA TEKTOHHYeECKH AKTHBHYIO 
OHY C BYJKaHAYeCKHMH NPOABJICHHAMH, CXOJHbBIMH C TAKHMH Ke AOOPy/KHH- 
KOH OporeHHOH oOslacTH. 

Tlepemataa Opekuua, OOHapyxXeHHad B MpHMpyTcKOH momoce no Oatioc- 
KHMH OTJIOKCHHAMH, YKa3bIBaeT Ha HaJIM4He 3ecb AM3bIONKTHBHOLO Hapy- 
IHU, KOTOpoe TpaccHpyeTcaA HaMH 10 JomHHe p. IIpyr. Oror paso, NOBYAH- 
OMy, .OTeaeT 10x%KHyIO YacTb JHecrposcko-IIpyrckoro Mexjyypeubs, 
peAcTaBmsiomero OOJlacTb MpesropHon Buawunn JLoOpysKu, OT IpesKapnat- 
KOrO mporHoa. 

Bropad TeKTOHHYeCKas JIMHHA, OTMeYeHHad paHee PYyMBbIHCKHMH Treouo- 
aMH Ha CTPYKTYPHO-TeKTOHMYeCKOH cxeme coBpeMeHHO Pymbinnu 
ak. «l anail-TyJIbuHHCKaxd», TakxKe HeCOMHeEHHO cylllecTByeT, HO MOJI0- 
ceHHe ee YTOUHAeCTCAH HOBbIMH JaHHbIMH, Ona NpOXOAHMT HECKOMbKO ceBepHee 
crpa p. IIpyr, B cropony Tybuv. Takum 00pa30M, 97a JHHUS ABJIACTCA Kak 
bl IIpOJOuKeHHEM TEKTOHHYeCKOTO pa3JIOMa, MpOcexXeHHOTO B MpHIpyTCKOu 
oy1oce. 

ByaKanuyeckve TposBleHHa B 1oxKHOK yacTu J[HectpoBcKo-[IpyTcKoro 
ONOpasqebHOTO TWaTO MbI CBASbIBaCM C TCOCHHKJIMHAJIbHbIM PasBHTHeM Ce- 
epHol JloOpy4xKH B TpHacoBoe BpemaA. B onmucbIBaeMOM MexK/lypeybe BuHespe- 
We U W3IMAHWe MarMbI IpOHCXOUMO MO TeKTOHMYeCKUM Hapylwenuam. ITox- 
ATUA, HAMeTHBIUMecA B ceBepHol JoOpyAxe B KOHI[e Tpuaca, CHOcoOcTBOBaIH 
POHHKHOBeHMIO MarMbI, JaBlieH Hayao NoppupaM, TpaxuAalutTaM, alluTam 
qiua6a3am. B oOslacTH IpesropHOw BUAaUHb!, B Mpeesax joxKHO YaCTH Mex] - 
eupa J[nectp —IIpyt, TeKTOHO-MarMaTHYeCKHe MpOABCHHA B TpHacoBoe Bpe- 
A ABJIAJIMCb COMpAKCHHBIMH C TAKUMH 2Ke B OPOreHHOH o6mactH Jloépyixn, 
OCHBIUIHMH TaM Oovlee HallpA2KeHHbIM XapakTep. : 

TeKToHO-MarMaTHUeckHe MpOABJIEHHA B Mase0s0e JWI 1OARHOH uacTH [HecrpoB- 
<o-TIpyrTcKoro BOfopasfebHOrO MaTO BIepBbIe YCTAHOBJICHbI MO HaJIMYHIo 
aliKOBOM (pOpMallHH va6a30B H CO%KHO AUCMOUMPOBAHHBIX CaHeB AO- 
pHAaCOBOrO BpeMeHH, pect : 
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Cneqpr HanOonee paHHUX TeKTOHO-MarMaTHYecKUX MpOABIeHHH B pefenax 
XapakTepH3yeMoH OOwlacTH 3a(PHKCHpOBaHbI CHJIJIOBLIMA HMHTpysSHBaMu rao. 
6po Hu raOOpo-HOpuTOB, MpOcTpaHcTBeHHO PpacrlO/lOXKeHHBIX MexKAy puen- 
CKHMM apKO30BbIMH NecuaHMKaMH M KpHCTaJMYeCKMMH MOpofaMH apXeHCKO- 
ro (pyHamenta. Pucelickue NecuaHHKM 3asleraloT HeMOcpeCTBeEHHO Ha SpORH- 
pOBaHHOH moBepxHOcTH raOOpoBbIxX MHTPy3HBOB, KOTOPBIe B CBOIO O4epesb 
IpOpbiBaloT KOMIIeKc rHelicoB H MATMaTHTOB apxex. Tadopo u ra06po-HOpHTBI 
He 3aTPOHYTHI MpOleccaMuv MOcTMarMaTHYeCcKOH MepeKpHcTaMMSalHn: OHH 0O- 
laylaioT HCKJHOUNTeIbHOM CBeEXKECTHIO UM OTCYTCTBHEM NOCTKPHCTaJIM3alMOHHO 
eopMallun, Tora Kak KOHTaKTHpYiollWe C HAMH MHIMATHTbI XapakTepH3ylor- 
cH MpeoOaqaHveM B HAX TEKTOHHTOB WM OjlaCTOMMJIOHHTOB. 

CuOBbIe HHTPy3HH OCHOBHBIX NOpOf HaxOLATCH B MpOCTpaHCcTBeHHOH H Pe- 
HeTHYeCKO CBA3H Cc JalKOBOM MH NOKpOBHOH cbaluamMu [Ma0a30B, CIMMTOB 
compoBoxaomux ux Typpuros. Komnuekc Jopucelickux raOOpo-HOpHToOB u 
Ma6a30B BCKPbIBaeTCA B Pa3HbIX palioHaxX MexKypeubs: B HavOowee CeBEPHBIX 
yacTax, 6143 cc. Kamenka, Kocoyupi, a Takike B HeMOcpefcTBeHHOM O1M30CTH 
c MOOpyA2KMHCKUM cCKslaquaTbIM coopyxennem. I]erporeneruyeckH 9TH OOpa30- 
BaHUA HeEOOXOMMMO CBASbIBATb C TAKUMM 2Ke OOpasoBaHHAMU YKpanupl. I]o me- 
pe Npu61mKeHMA K CKaquaTon O6nacTH JoOpysxKu OCHOBHBIe Noposb mpHob- 
peTaioT Bce Gomee OTUETIMBLIC NPH3HAKH MOCTKPUCTaJJIM3alHOHHOM jecbopMa- 
IMM MW B CaMOM 1OXKHOM YacTH palHOHa UpecTaBJeHbl THIMIHbIMM TeEKTOHHTAaME. 

IIpoctpaHcTBeHHO OCHOBHBIe MOpOjbl MOBCEMeCTHO BCKPbIBaloTCA B TeCHOH 
CBA3H C THeMCOBbIMH KOMIVJI€KCaMH apxeA, a B Maseo30HcKHxX OOpa3s0BaHHAX 
W Mecuannkax prides Hue moka He H3BecTHbI. [lopuquMOMY, WMKJI STHX HHTPy- 
3H HM a*pdpy3uu cieqyeT CBASbIBaTb C MpOTepOSOHCKHMH TEKTOHUMYeCKHMH [BH Ke- 
HHAMU, HanOoee HHTCHCHBHO IIpOABHBIUHMHCHA B OOacTH YKpaHHCKOro KpHcTad- 
smueckoro muta. [Ipu stom He culesyert OObeMHATL C YIOMAHYTBIMH 31eCb OCHOB= 
HbIMH HOposaMu Te raOOpo-am*puOouTh, KOTOPBIe ACCOWMHPYIOT Cc THEMCOBBIM 
KOMIIJI€KCOM apXex, HAXOAACh B HEM B BHe alMaTHTOB HJIM B NOCIOHHOM coue= 
TaHHM C JpyruMu TopofaMH MHIrMaTH3upyemoro cyOcTpaTa cyNepKpycTaJbHbIXx 
o6pa30BaHHli apxea. 

Iloka euje HeMHOFOUNCJICHHbIe HOBbIe JIAHHbIe O JOKAMHOZOHCKOH FeoNOrHHu 
Mexkyypeuba J[Hectp—lIIpyr He JaroT ocHOBaHHH K WIHMpOKHM OOOOMIeHHAM HM Ka- 
TerOpHYeCKHM BbIBOaM, HO TEM He MeHee OHH C OYCBHHOCTbIO CBUJCTEIbCTBYIOT 
O TOM, UTO HelaBHHe HallM IpecTaBJIeHHA O TeOMOrHH STON OONacTH ObImM Jane- 
KO HeIOJIHbIMH; B TeYeHHe JOKalHOSOlCKOH HcTOpHH 9Ta OOacTh NpexcTaBAa- 
Jia COOO! TEKTOHHYECKM MOOMJIbHbIM yYacTOK 3eCMHOM KOPbI C JIOKaJIBHbIM Mpo- 
ABJICHHEM BYJIKAHM3Ma B IIpOTeposoe M B Me3030e. TeKTOHO-MarMaTHYeCKHe TIpo- 
ABJICHUA 3eCb He MMeJIM CAMOCTOATEIbHOPO 3HaYeHHA, a HOCHIM CONpsAxKeHHBIM 
Xapaktep, ObIIM NOJYMHEHbI TwiaHy TeEKTOHHUeCKHX JBHXKeHHH, Oonee HHTEH- 
CHBHO IIPOABJIABNUXCA B COCeEMHHX OOMACTAX. : 

Tpuacosple (mn Maeosolickwe?) TeKTOHO-MarMaTHYeckHe MpOABJIEHHA B Tpe- 
Wemax MexAypedba TeCHO CBASAHbI C KMHe€MaTHKOH NOOpy2KUHCKO oporeH- 
HOM 3OHbI, a MpOTepOsOHcKHe ABJIAIOTCH OTPaxKeHHeM YKPaWHCKHX. | 

Ecan B Oy/lylleM NOATBepAUTCA Me3O30HiCKHH BOSpacT MHTPySHBHBIX NpOsB- 
JI@HHH MarMbl CHCHATOBOTO pala, HEOOXOAMMO OyjeT TepecMOTpeTh,c TOUKU 3pe- 
HHA CTpaTHrpapun, MOMO%weHHeE KOPOCTeHbCKOTO MHTpy3HBHOrTO KOMMVIeKca 
C CH€HHTOBOH (pallMeli, CXO{HOTO ¢ IIpHAHECTPOBCKHMH No cocTaBy u O6nuKy. Bos- 
HUKaeT TaK%Ke HEOOXOAMMOCTH eTabHOrO COMOCTaBIeHHA MOpPUpoBEIX NOpoOs 
YkpavHbl C TpHacoBbIMA Nopdupamu mpuANectpoBpa. Ocobpili naTepec npHo6- 
peTaeT B CBeTe HOBbIX JAHHbIX BOIpOc O CTPYKTYPHO-reosOrMyecKOM TlONOKeHUH 
norpedenHoro B palione J[nectposcKko-IIpytcKoro mex,ypetba KpucraJin- 
yecKkOro PYHaMeHTa M YCTaHOBMeHHM XapakTepa CBA3H €FO C YaCTHIO, BHIXOMA- 
ileH Ha MOBEPXHOCTh B Npefedax TeppuTopun YxKpanun. 

KntmHesckul rocyqapcrBeHubiit Moerynuso 


yHUBepcuTer 9 VIII 1955 
Pa ihe ay PATHE OnS Meng JIATEPATYPA 
. Cu uHWOB, 3am. Hopopoce. o6m. ecr., 3, 1 (1872—1873). aN Ae Ae eel B 
Tl. M. Cyxapesuuy, B. C. Casuos, JIAH, 97, Ne 3 (1988) ha 
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FHAPOTEOJIO‘H A 


¢ 
A. A. KAPILEB un ®. A. TPHIUHH 


HEKOTOPbIE HOBbBIE JAHHbIE MO FHAPOrEOJIOrMH 
MAMKONCKHX OTJIOSKEHHM KYBAHO-4 EPHOMOPCKOM 
OBJIACTH 


(ITpedcraszeno axademukxom H. M. Crpaxosoim 18 XI 1955) 


_Matikonckuve ormomxenus KyOano-UepHomopcKkol o6sacTH mpeycTaBuAaror 
aUMTeJIbHbIM HHTepec B CBASH C HaJIMYHeM B HUX KPYMHBbIX 3aslexel Hepru. 
Ky TeM LHAporeowormMyecKad U3YYeCHHOCTh 93THX OTWOKeHH cyaba. 
SACHBIM OCTaeTCH BOpoc 06 OOacTAX IIHTAHHA, a CeOBATebHO, HO Ha- 
ABJICHHAX ABHXKCHHA BO B MAHKOMCKOH CBHTEe. 

B. A. Cysmu (*) BbIcKa3aJI MbICIb, UTO OOIACTh NHTaHHA BOJOHOCHBIX FopH- 
HTOB MaHkOolla Bocrounoh Ky6anu Haxofutcs B KyOancKkol Jempeccuu, rye 
Jbl MOCTYMatoT H3 YeTBEPTHYHbIX HaHOCOB B CBOJbI Pa3MBbITbIX MaHKOMCKHX 
PDYKTYp ywepes MOBepxXHOcTH HecorsmacHhH. OqHako no JanHpim C. T. Koport- 
Ba H fpyrux (*) Necuanaa cauuA Malikona UuMeeT OrpaHHyeHHOe pasBuTue 
Ha cepepe otcytcTByet. [lostomy oOmacTb NHTaHHA He MOET pacosaraTecea 
npeyemax Ky6anckol Jenpeccuu, Kak 3TO Npeqnonaran B. A. Cymuu; KctTa- 
, cam B. A. CyHH yKaspiBasl, YTO ero TIpeANOMORKeHHe ABIACTCA JIMIUIb paco- 
H runoTesoH, TpeOyiomleH JambHeliel MpoBepkuH. 

K sompocy 0 HaxoxKJeHHu OONaCTH MHTAHHA MOKHO MOAXOMUTh, UCXOAA U3 
KOHOMepHOCTeli H3M€HEHHA COcTaBa BO M0 Moulaqu Mmactos. Ilo mepe yya- 
HHA OT OOacCTH MHTaHHA 


D avOul Mitta 
(HepaJIH3allHA JOUKHA pa- 


A. Takoe HW3MeHeHHe CO- BesHuHHBI, XapakTepHsylOllMe MHHepatHsallHlo 
aBa BO Ha KyOanu Ha- MeTamMoppu3allHi0 (XJIOpHAHOCTH) BO Malikona 
Ky6auu * 
olaeTCA 10 HallpaBJIeHH1o y 
foro-BOCTOKa Ha CeBepo- al, pe é 
2 [-B) a 
May, oT paliona Hecrerop- Seu 22) Hos] € 
ak paiiony A6ysbi (cM. ae pa 282.5) 2238) 2 
i] oo ri 
c. 1). Oco6eHHO 4erTKO B2|feees| Bees] Oe 
i] 
€ECb IIpOcuexKHBaeTcH 3a- S2/Sases|Fgse| 2s 
HOMepHoe yBeH4eHHe MH- 
MaJIbHOH MHHepaIn3alnn Herano-luppaucknii 24 25 86 8,0 
SONps2KeHHOe yMeHbueHHe XaabnKencKknl 61} 30 30 ie 
8 OUHOCTHY H KO- Iupoxan Banka 17 35 16 12 
pee Kypa-Llene 10| 37 3 | 4,03 
dbunneuta Na/Cl, uro yKa- Aboy3bi 12 50 0 | 0,97 
BaeT Ha pOCT OTHOCHTeIb- KatouescKori 35/1 20 Rat as? 
i XJIOPHAHOCTH (cM. Hoso-J[mutpHescKHi 9 17 do A59 
6. 1) Vapcxuii 25 77, -|.5;0 


B. Hetbreropekom paii- 
e (BoctouHee Hetprano- 
HpBaHCKOro) H3BeCTHBI 
IIMPHbI€ BbIXOJbI Ha 0- : : 
DXHOCTb MaliKONCKHX MecYaHHKOB TaK Ha3biBaeMOli «HedreropcKoH alu 
ac. 1). 3ecb HW NOKHA HAXO{UTECA OOMACTh MuTAaHMA. OTciofa K ceBepo-3a 
Ay MpoucxoguT (4 Mpovexoqusa BTeveHHe ONMKalWero MepHoya Teonornue- 
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* TIpupemeHHble jaHHble XapaKTepH3ylOT BCe BOJO- 
HOCHbIe TOPH3OHTbI Maiikorla. 


CKOrO BpeMeHH) (PULTpauuA BOA; NO Mepe yaleHHA OT o6macTH. MHTaHu 
pacTeT UX MMHepaMsalluaA UW XJIOPHAHOCTD. j a 

Ojuako, Mepexoya K emle Oolee 3anlaHbIM palioHaM (K 3allaqy OT pavoni 
A6ys3p1) — Karouesckomy, Hoso-J[MurpveBckomy, MbI BHAMM Pe3k0e CHH2KeHH 
MHHepausallud WM XJOPHAHOCTH WM pe3KHM POCT MleOUHOCTH (cm. Ta6n. | 


Wg Cebepckaa 
<~_., 7) 
N Ginardvetge 


C 
CS 
Sy 


©) m 
Oo) “ 
Xadorenckh D 


Hegmecopcr ~~ > 


~~? 


Puc. 1. Cxema nanpapnenuit {BuxKeHHA MalikomcKHx Bog. 1 — Hed- 
taHo-lIuppanckul pation; 2 — XaypnoxencKul pation; 5 — Inpoxaa 
Banka; 4 — Kypa-Ilene; 6 — A6ysp1; 6 — Kamrouescxol pation; 7 — 
Hoso-Jmutpuescxul pation; 8—Mapcxuit pation; a — oOmacTH nH- 
TaHHA MaHKOMCKHX BOJOHOCHHIX TOPH30HTOB; O — OCHOBHbIe Ha- 
MpaBeHHA JIBH2KCHHA BOX B MaHKOMCKHX OTJIOXKeHHAX 


QTOT PakT 3acTaBIAeT MpeANOMORUTb, YTO OOacTbh NHTAHUA BOMOHOCHBIX PC 
PH3OHTOB Malikona KmoueBckorou Govlee 3alaHbIxX paHOHOB HaXOHTCH He BOIL 
34 Hepreropcka (paccrosuue 46 KoTOporo cocTaBaseT OKONO 100 KM), a 3Ha¥E 
TeJIbHO OuIWKe. 

Hauunas oT pationa AOy3bI B ceBepo-3anaqHOM HalipaBJIeHHH B H3MeHeHH 
cOcTaBa BOJbI HaOJIOAaeTCH 3AKOHOMEPHOCThb, MpOTHBONOMOKHAA TOM, KOTOpa 
OTMeyeHa K BOCTOKY OT 9TOrO palHOHa: MHHepatM3salua MaaeT, XMOPHAHOCT 
MajlaeT, WetOdHOcTh pacteT. Han6ouee memOuHbIe BOJbI HAaXOMATCA Ha Kpal 
HeM ceBepo-3anaye, B MnbcKom pakone. Bobi sToro patoHa Oomee Bcero CxO} 
HbI C BOJaMM CaMoro foro-BOcTOUHOrO paliona — Hedreropcxoro. 

OTMeveHHBIe ABJICHHA YKa3bIBalOT Ha TO, YTO BTOPaA OOMacTh MMTAHUA Mal 
KONCKHX BOJOHOCHbIX TOPH3OHTOB JOJLKHA HaXOUTbCA Tyle-TO Ha KpaliHem Ct 
BepO-3allaye pacCMaTpMBaemoro palioHa (30HbI), BO BCHKOM Culyyae sallajlHe 
KaoyescKoro paliona. At 

HaOmojenus 3a (tbal\vasIbHbIMM OCOOCHHOCTAMH H yCOBUAMH BbIXOJa MaKO 
Ha 3CMHYIO HOBeEPpXHOCTb BONE cormacywored c PHAporeomorMyeckuMH aH 
Mu. «Hepreropckad allua» WecKoB, C KOTOPOH CBA3aHbI MaliKOMCKHe BOB pat 
CMaTPHBaeMOH SOHbI, IIpOTATMBaeTcA y3KOl Nomocoh oT pationa Hedreropeké 
re 9TH N€CKH BbIXONAT Ha 3CMHYIO MOBEPXHOCTh, B CeBepoO-3alaHOM. HallpaBit 
HUM, NapamteibHO KapkascKomy xpeOry. C wra nmecuanad (balla orpaHu4 
Ha rviMHamu. K cepepo-sanaly or HereropcKa 3TH PIMHbI OTAeMAIOT MecuaHy: 
MOOCY OT 30HbI BLIXOJOB MaHKOIa Ha NOBEPXHOCTb, H Ha OYeHb SOOM. Mpt 
CTpaHCTBe MaHKONCKHe MecuaHble NOpOAbI MOUTH HUrse He OOHaxKarorca. 

Ojuako B palione cranuupt Cepepckoli pacmpoctpanenve rauHucron (pally 
MaHkoMa CTaHOBHTCH MpepbIBHCTbIM, (balluA «HecbTeropcKUX MeCKOBy TaM pai 
MpOcTpanxAeTcA MaleKkO K lory H, NOBAAMMOMY, COeMHAeTCA c OOMIMpHOH 3! 
HOH BbIXOJOB MaHKolla B paloue cTaHHubt CmMomenckKol, 1oro-BocTouHee Cee} 
ckol (puc. 1), ITO NosBoAeT yTBepxKaTb, TO OOMAcTS NMTAHHA MaliKONCKE 
BOHOHOCHBIX TOPH3OHTOB HaXOQHTCA HMeHHO B CmMoyeHcKo-CeBepcKom. paloHu 
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PHApOXHMMYeCKHe JaHHbIe NOATBEPAAaloT STOT BIBON. Haumenbiuad MUHEpa- 
H3allMA HW XJIOPHAHOCTH JIA 3alaHOH YacTH paccMaTpHBaeMOl 30HbI OTMeUAaeT- 
1 B HeNOCpeACTBEHHOH Ou1M30cTH K CeBepcKomMy paifony, a eg yBesmuyeHne mpo- 
CXOJMT B BOCTOUHOM HallpaBJIeHHH (0 paiioHy, pactomoxKeHHOMy K 3amlajly, 
aHHbIX HeJOCTaTOUHO). 

Tlopuqumomy, BuxKeHHe BOX oT CmomencKko-CepepcKolt o6nacTH MHTaHHA 
MeeT J[Ba HallpaBJIeHHA: Ha BOCTOK, B cropoHy Hoso-JImutpuvesckoro u Kysto- 
€BCKOFO paHOHOB, H Ha 3atiay, K Mabckomy paitony. 

B utore uid MaliKONCKUX BOJOHOCHBIX ropH3s0HTOB Ky6anu Hameuyaiorcas [Be 
OacTH MWTaHMA: HedTeropckasd HW cMOvIeHcKO-ceBepcKan. Baustnue HedprTe- 
OpcKOH OOacTH NHTAaHHA WpocmexkHBaeTCA B CeBepO-3allaqHOM HallpaBseHuu 
NIOTh WO pationa Adyspi. Bauanue cMomeHcKO-ceBepcKol OOacTH MMTaHuA 
(OXKHO 3AMETHTb K BOCTOKY, AO KuroyeBckoro palOHa BKJNOUMTeIbHO, HM K 3a- 
aly —B cTopony cranuiubt Mibckol. CooTsercTBeHHO (PHKCHPyIOTCH HeCKOJIb- 
O TlOJ3CMHBIX MOTOKOB: TepBbld — OT HedbTeropcKOH OOsacTH MWHTaHHA K ce- 
epo-3anally, BTOpOH — OT CMOJIEHCKOH OOacTH MHTaHUA K BOCTOKY, TpeTHH — 
T sTOH 2%Ke MOcseqHel K sanay. [ye-TO Mexyy palionom Aéys3pi u KmoyencKum 
AMOHOM TepBbIi H BTOPOH NOTOKH, HALyUlve OT pasHbIxX OONAaCcTeH MMTAHHA, MOu- 
<HbI BCTPe€THTbCA. OHAKO HMECHHO JIA STOTO yUacTKa HET JOCTATOUHBIX PHApo- 
eOJIOTHYeCCKHX JaHHBIX. 

IIpupeyenuple (hakTbl H BbIBOJbI HMeIOT 3HaYeHHE JIA pelleHHA BOMpOcos, 
BASAHHBIX C paspaOoTKOH He*TAHbIX 3amexKelH. B YacTHOCTH, BeJIHYHHbI pac- 
TOAHHH YO OOacTH MMTAHHA HEOOXOAMMO YUHTHIBATb Ip THApOMMHaMHyYeCKUX 
acdeTaX, IIPOHSBOAAMMXCA MIA ONpedesweHHA pexKuMa padoTb! actos. 


MockosckHH HeTAHOH HHCTHTYT Tloctynuno 
um. WH. M. Ty6xuna OO LOSS 


IMTUPOBAHHAS JIATEPATYPA 


DIES, JN = KO; yee as ar Tugporeosorus HeTAHBIX MecTopoxfenHi, M., 1948. 
K. C. Macaos, CO6opH. reon. pa6., mocBam. mamaTu akan. MW. M. Ty6xuna, M., 1948. 
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Aoknaye Akagemun nayx CCCP 
1956. Tom 108, N 3 


IIOYBOBEJEHHE 


C. H. AJIEWIHH uw J. ©. PEKIUMHCKAS 


O MHHEPAJIOTHYECKOM COCTABE MATEPHHCKONM 
MOPOUbI KPACHO3EMHbIX MOUB 


(ITpedcraezexo akademuxom H. B. Beaosoim 14 XI 1955) 


Anas WudpepeHuMabHbIX KPHBbIX HarpeBaHHA JIA OMpesemenun Kaye- 
TBEHHOFO cOcTaBa MHHepaJIOB MaTepHHCKHX MOpOA MO4UB HaXOMUT Bee Gombiee 
‘Oovrbilee IIpHMeHeHHe B NOYBOBeennH. I]pHMenenue sToro MeTosa K anamusy 
MHepasIOrHyYeckOrO COCTaBa MaTepHHCKUX MOpO KpacHO3eMHBIX MOuB, coep- 
<alMHX, KAK H3BeCTHO, CMCCH TIMHHCTHIX MHHepasOB WH ApyrHX MpOAyKTOB BbI- 
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Pue. 1. Kpuppie HarpeBaHHa 2%KeNTOSeEMHOM Pa3sHOBHAHOCTH KpacHo3ema He oOOpa- 
OoTaHHOrO (a) H OOpaOoTaHHOrTO cOAHOH KHCOTOL (6): 


eTPpHBaHHA B Bue rHApaTOB NOYTOpHBIX OKHCIOB (1 %), HaTaJIKHBaeTCH Ha 
A] 3aTpyYAHeHHH, B WaCTHOCTH, CBA3aHHbIX C HaJIOMRKeCHHEM KPHBbIX [pyr Ha 
pyra. 

B csBoe Bpema (°) Obln0 ycTaHOBJIeHO, UTO peHTreHorpatuyecKkue HHTepdepeH- 
HOHHbI€ JIMHHH MOHTMOpHJIJIOHHTa, cOfepxKaleroca B TMOUBe, OCAONAIOTCHA 
ocle OOpa6oTKH STHX MOYB KOHICHTPHpOBaHHOHM COMAHOH KUCIIOTON. ITO Oc- 
aOmeHHe Opl0 OObACHEHO YACTHYHIM pacTBOPeHHeM MOHTMOPHNOHHTAa. Takas 
<e OOpaOoTKa MOUB, COepKallUX KAOHHUT, YCHJIMBaa JIMHHM MHTepPepeHuuH, 
apakTepH3ylollve STOT MHHepas, YTO OblO OODACHEHO yasIeHHeM AMOPHbIX 
[MHepasOB, SaTYIICBbIBAIOWUX MpOABJIeHHe BbIMeyKasaHHOH HHTepPepeHUAH. 
IpHHuMas 9TO BO BHMMAHHe, MbI IpOBeM TepMorpaduyeckul anamus Audppepen- 
(HaJIbHbIX KPHBbIX HarpeBaHHA CJIeyIOWWMM OOpasom. 

K KavecTBe aHasIM3HpyeMOro MaTepHaula Oplia B3ATa KeNTaA pasHOBHAHOCTh 
PaCHOSeMHBIX 10yuB c TyOuHE! 60—/0 cm paspe3a, 3a102%KeHHOTO B OKPeCTHO- 
Tax BaryMckoro 6oTranuyeckoro cajla (SeneHbI Mpic). [louza oBoqusacb jo 
3, YIIHO-CyYXOFO COCTOAHUA, pacTupasiacb HW MpocevBasacb yepes cuTO 0,25 MM. 
luddepentvaibHad KpvBad HarpeBanHuA OOpasila 9TOH NOYBbI MpHBeyena Ha 
uc. la. OcraHOBKH Ha KPpHBOH HU CTeMeHb HX BbIPaKCHHOCTH MOFyT YKa3bIBaTb 
{a HaJIMUHe B OUBe: Paya3uTa, KAOJIMHUTA C IPHMecbIO FH[paTOB MO yTOpHbIx 
)KUCJIOB H, MOXKET ObITb, MOHOTePpMHTAa C HPHMecbIO 9THX 2#Ke OKUCIOB. UToOpI 
SbINCHUTb, KaKaA HMeCHHO H3 9THX BO3MOXKHOCTeHM COOTBETCTBYeT JeCHCTBUTEJb- 
JOCTH, Oblla clelaHa HOMbITKa HOyYeHHA KpHBOH HarpeBaHuA Noce OOpadoTKu 
JOUBLI COAHOM KUcIOTOH. OOpaborKa MouBeHHOTO OOpasia 9TOH KUCIOTON 
IPOHSBOMUMACh CHeRyoOuLuM OOpo3som: 20 r noun! OOmMBaI0Ccb 100 Ma KOHILeHT- 
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OOpaTHbIM XOJIOAMJIbHUKOM, HarpeBasOCcb Ha BOAAHOM Oane B TevenHe 3 Yac. H 3a- 
TeM OCTABIAOCb Ha HOU. OrcTOABUIMcA OypbIli pacTBop OTPHJIbTPOBBIBAIICA, | 
a OCTaTOK NOUBbI MpOMBIBaJICH JeCTHIMpOBaHHOW BOAO AO MOTepH peakIHH Ha” 
Cl-von, BBICyLIMBasICA Ip TeMnepatype49—S0°, pa3MebYaJICA, MpOcevBavicH 
BHOBb Yepe3 TO KE CHTO MH AOBOAMICA MO BOSAyuIHO-cyxoro cocToaHHA. 1320 r 
B3ATOO OOpasita MOcse O6paOoTKH KUCJOTOM OCTaBaJIOCb 11,9 r, 4¥ro cocTaBIAIO 
60% oT meppoHayanbuoro Beca. Ha AudepenMambHol KpMBOH sTOrO OcTaTKa 
(puc. 1 6) umeroTca Oomee BHIPaKeHHble 9HAOTEPMHYECKHE OCTAHOBKH pH 120 
u 590° uw ocma6eHHe 9K30TEPMHYeCKOH OCTAHOBKH (110 CpaBHeHHIO C KPHBOK 
HarpeBaHuA UpHposHoro OOpasiia). 

CuefqyeT 3aMeTHTb, TO He3HaUHTeIbHad, HO BCe Ke 3aMeTHAaA, OCTAHOBKa 
pH Temiepatypax 285—290° ne Moxer ObiTb OObACHeHa IIpHcyTcTBHeM CBOOOL- 
HbIX NOJYTOPHBIX OKUCJOB, Kak 9TO AematoT H. HM. Top6ynos u E. A. Ulyppiruna 
(?). Ecutv 3TO MOXKHO ObINO JOMNYCTHTh B IPHpOAHOM OOpasule, TO Mocse CTO 
X*KecTKOH OOpaOoTKu MOUBbI KUCJOTOH, HAO MO/araTb, BCe NOJMYTOPHbIe OKUCIBI 
JOJDKHbI Ob pacTBOPUTbCA, a C ITHM JOJLKHA Obla HCUe3HYTb H COOTBETCTBY10- 
wat OcTaHOBKa. OueBu HO, ee cOXpaHeHve OOASAHO MUHepadly, He pacTBOpHB- 
WeMycAd B KMcOTe. TakKuM MMHepaJOM, CYA MO OOpaslaM KPHBbIX HarpeBa- 
Hua(4), MO BCeH BEpOATHOCTH, ABJIAeTCA (EPppH-CHJIMKAaTHbIM MMHepad THIa Pep- 
purallya3uTa WIM HOHTpOHHTA. 

AnaIM3upya KpMBbIe HarpeBaHuA WM HaXOAA UX OM3KOe CXOACTBO C KPHBOM, — 
XapaKTepHOH JIA Taya3HTa, BCe Ke HEMb3A CleaTb OKOHYATEJIbHOLO 3aKJIIO- © 
YeHHA 06 OTCYTCTBHH B KpaCHO3eMe KaOJIMHHTa, MOCKOJIbKy XapakTepHad MA 
3TOrO MHHepasia SHAOTepMHYeCKad OCTaHOBKa JIEKUT pu Temmepatype 590°, 
a OTCYTCTBHe HHSKOTeMMepaTypHOH JHJOTEPMHYECKOM OCTAHOBKH He MOxKeT OBIT 
yCTaHOBJIeHO B IIpHCyTCTBHH YrawwlyasuTa. 

Hapsyy c lpwMeneHHem TepMorpaduyeckoro MeTojla HaMH Oblia clelaHa 
NOMbITKa HCCJIeEAOBaTb Ka¥eCTBCHHbIM MHHepaJOrnyecKHH COCTaB TeX Ke MOUBeH= 
HbIX OOpasOB IIpH NOMOMH 3JIeEKTPOHHOrO MHKpockona c yBerHYeHHeM B 40000 
pas. Ha puc. 2a (Ha BKlelike kK cTp. 426) JaeTca (bOTOCHHMOK OOpa3iia IpHposHon 
MOYBbI, a Ha puc. 2 6—(hoTOCHHMOK OOpa3ila, O6paboTaHHOTO COJAMHOM KMCJOTON. 

Ha nepBoM CHUMKe Hapsly C AMOp*PHDIMH, XJIOMbEBHAHbIMH MHHeEpasaMH 3a- 
MeTHbI OCKOJIKH YEPHbIX WIECTHYTOJIbHbIX NIaCTHH, XApaKTepPHbIX JIA KAOHHUTA, 
W laslouek, XapaKTepHbIX JIA rannyasuTa. Ha puc. 2 6 BUAHbI OOpa3s0BaHHA, He 
MMEIOUHe OlpeseeHHOH POpPMbI C pasbeeCHHBIMH KpPaxAMU; HapsAy c HHMH 3a- 
MeTHBI IIpo3spauHble TpyOOuKH, XapaKTepHble JA Talya3svTa, H Npo3spauHBle 
MacTHHKW KaOJHHUTa. Bowbuiad MpOspayHOcTb KpHcTaJJOB B OOpasie, OOpa- 
OOTaHHOM KHCJIOTOH, OOBACHACTCA paCTBOPpeHHeM MpOAYKTOB BbIBeETPpHBaHHA, 
OTNaraBlUHXCH Ha MOBEpXHOCTH BbIBeETPHBaeMbIX M€pBHYHbIX MHHepaJiOB, a 
Tak Ke BIOPHUHBIX THAPOCIMIOA HM MOHTMOPHJIJIOHHTAa, KOTOPHIe HW esau OOpasell 
MeHee IIpO3payHbIM, T. €. TAKHM, KAKHM OH BHJeH Ha pu. 2 a, 

Takum 00pa30M, Ha OCHOBaHHM TepMOrpaduyecKoro aHasM3a MOKHO yTBep- 
*KaTb, YTO B RKeNTOM pasHOBUAHOCTH MaTepHHCKUX NOpO KpacHOSeMHbIX NOUB 
coepxaTcA PeppHralyasuT UNM TalwyasHT c UpHMecbio dbeppuransyasuta 
HW Apyrue aMop*Hble NpOAyKThI BIBETPHBaHUA, PaCTBOPHMbIe B KOHICHTPHpOBaH- 
HOH COJIMHOM KHCuOTe. 

OJEKTPOHHOMMKpOciMyecKHe CHAMKH TO 2Ke MOYBLI, KPOMe Taslyasuta, yKa- 
SbIBaIOT Ha IIPHCyTCTBHE KaOJMHUTa HM ApyrHX MeHee BbIPaxKeHHbIX 0 (tbopMe 
MHHepaslOB, NOKPbIBaIOWMX MOBEPXHOCTb KaOJIMHHTa HM Paswiyasuta. 


Tlocrynusio 
11 XI 1955 


: 
pHpoBaHHOlt comAHOL KHCOTEI B KOMOOUKe B 200 Mi, 3aKpbIBAaNOCb mpoOKou C 
| 


UHTHPOBAHHAA JIMTEPATYPA 


*B. B. Nowannos, T[loupopegenue, Ne 1 (1944). 7H... H. Top6y ao 
E.A. Wy ptruana, JAH, 67, No6(1949). 37. C. Beaanuxun, B. I. Merpos, 
Viss. AH CCCP, cep. reon., Ne 2 (1950). 4H. MW. Top6ynos, HU. I. Wwpynma, 
E. A. Uy ptiruua, Pentrexorpamer, TepMorpaMMbl  KPHBbIe OOe3BOKUBAKHA MHHEpasoB, 
BCTPeUalOMIHXCA B MOUBAaX HW ruMHax, 1952. 5A. Jacob, U. Hofmann, etal., Beih, 
zur angew. Chem., No 21 (1935). 
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Hoxrsage Akafemun HayrK CCCP 
1956. Tom 108, N 3 


+ 
HAJEOHTOJIO‘H 41 
Ml. K. 4YMHOB u B. M1. BbIOLIKOB 


HOBDbIE JTAHHbBIE O MEJIKHX KOTHJIO3ZABPAX 
H3 MEPMH HW TPHACA CCCP 


(ITpedcraszexo akademuxom H. H. Ill maaveaysenom 26 XII 1955) 


Jjouroe Bpema c TeppuTopHu CCCP Opi usBecTHBI JHUIb apxan4Hble BepX- 
I€pMCKHe MpoKkoOpoHousb 43 cem. Nyctiphruretidae uz mecronaxoxeunuii: 
pkHAd Mesenb, Bene6eli (Bamkupckaa ACCP) u Uluxoso-Uupxu (Kupos- 
4A OOJI.), OTBEYAIOUIUX TPeM pasJIHYHbIM, XOTA HM OH3KUM, cTpaTurpaduye- 
IM YPOBHSIM: BepXH Ka3aHCKOrO — HU3bI TaTApCKOFO .Apycos. 

3a mociequHHe ron B CCCP clean HOBbIe HaXOAKM NpOKOMOPOHONAOB B 
)XHETATAPCKHX HU, YTO OCOGeHHO BaxKHO, B HHKHETPHACOBbIX OTJOXKeCHHAX. 
TaTKH KOTHJIO3ABpOB H3 STHX OTJIOKeCHHH MpHHawexaT JIBYM CeMelicTBaM, 
TaB KOTOPBIX MOMOJIHAeCTCA ABYMA HOBbIMH pOJlaMH H UeTbIPbMA HOBbIMH BH- 
Mi. Mx WarHo3sbl IpHBOAATCA HUDKe, 


Cem. NYCTIPHRURETIDAE EFREMOV, 1938 
Pot Nycteroleter Eiremiav, 1938 


Nycteroleter ultimus sp. nov. 


Tomaotun. MMH 521/104, xyxusasa uemocts (puc. 1). Jonossurenpupiii 
TepHadl: HECKOJIbKO YesocTeH. BepxuetaTapckHe oTmoxeHua y Jep. I[poub- 
HO CopounHckoro pationa UkKa- 
BCKOH OOJI. 5 

Jiu aruos. Uepen wupoxnn, 
IMHEHHOW TYNO sakpyruieHHon 
pou. Bersu HuxKHeH YesOCTH 
pasy1oT yrou oKouo0 60°. Hux- 
A UeIOCTh YMCpeHHO CKYVJIbIITH- 
BaHa B llepequelt TpeTu. Bepx- Puce. 1. Nycteroleter ultimus sp. nov. HuKuaa 
MW HapyXHbl Kpal 3yOHOH KO- YeJIOCTh C HapyKHOM CTOpOHBI. 2X 
4 3HAUHTeJIbHO BbIIe BHYTPeH- 

‘Oo, HpHuem nocueqHHH B Bue 

\H3OHTAIbHOrO ycTyla MpOXoguT m0 Bceli WWMHe KOCTH. SyOpI LINHIbKOBH]- 
€C YIJIOMeCHHBIMM c OOKOB HM OTOHYTHIMH JIMHTBaJIbHO BepLIMHKaMH. OcHO- 
{MA HX CHIbHO B3AYTHI MU paciomOKeHb! B HeriyOoKOM xe00Ke. Benmunua 
JOB Ha3ajl MOcTeleHHO yMeHbillaeTca. OOmlee YHCO 3yOOB B HMKHEHM YeJIOCTH 

Meuee 34. 

O6Omue 3ameuauuad. N. ineptus Efr., 8 ormmune oT HOBOro Bua, 
2eT MeHee KpyIHbIe HM Oomee KOHMYeCKHE 3YObI, OCHOBAHHA KOTOPbIX HE He- 
B3qyTuit. N. bashkyricus Efr. ormuuaetca CHAbHO YIJOMeHHbIMH B BepuIHH- 
¢ HOXKeBUAHEIMH 3yOamu. N. kassini Tshudinov lp BHelHeM CxOfcTBe 3yO0B 
HMeeT B3AYTHIX OCHOBaHHH. 


Cem. PROCOLOPHONIDAE COPE, 1889 
Pon Phaanthosaurus gen. nov. 


ius pion ay .Phoigniatjev.d sp. nov. (puc. 2). ; 

Wuaruo3. Uepen wmupokui c TyYNO 3aKpyrIeHHOu MOpAOH. BeTBv HHX- 

r yemocTH OOpasyioT yrou oKoNO 70°. HwKHAA YemOCTh CpaBHHTeJIbHO Mac- 
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CHBHaA, BbICOKaA B CHM@u3e. BAOJIb BHYTPCHHEM CTOPOHbI YesIOCTH Mey OCHO 
BaHHAMH 3YOOB M KpaeM 3yOHOM KOCTH TAHETCA HeryOOKui 2ke000K. 

3yObl KOHWUeCKHe C MPHTYMJICHHbIMH BePINMHKaMH H TOJICTHIMH, Moleped 
pacuiMpeHHbIMH OcHOBaHuaMH. Tlepequue 3—4 3yOa MeHbIIMX pa3MepoB H Hi 
paciuMpeub! HonepeyHo. B 3yOuol Koctu 12—14 3y6on; B maxillare 10 3yOOB. 

O6Omue 3amMeuauua. Hospi pox no crpoenuio 3yOoB HaKOoue 
6mM30K K 1oxKHOapuKaHCKOMy HuxKHeTpHacoBomy Spondylolestes Broom, Hi 
OTMMYAeTCH UX MCHbUIMM YHCJOM, KPYIvIbIMM B CCYCHHAX OCHOBAHHAMH HM Oome 
IIpHTYMJICHHbIMH BepluHHKaMu. 


Phaanthosaurus ignatjevi sp. nov. 


Toaortun. MHH 1025/1, suxuaa uemoctb (puc. 2). onomHurTembubll 
MaTepHaJI: HecKObKO eslOcTeH. Bugopol uarHo3s CoBnayaeT C POJOBbIM. 


Poy Tichvinskia gen. nov. 


, 


Mectouaxoxgeune. p. ®esoposxa, Haropcxu pation Kupos 


cKoH O61. Tj, BeTy2xKCKUH Apyc, Bepxu V 30HEI. 

Tun poga. T. vjatkensis gen. et sp. nov. (puc. 3). 

Auaruos. Uepen Tpeyroubybii c OPPOMHBIMH, COCTaBJIAIONIHMH TOUTE 
3/4 WMI Yepeta OPOUTO-cKYJIOBLIMH OTBeEpCTHAMH. TeMeHHOe OTBEPCTHe OYCHE 
6ouploe, Kpyrmoe. 3aqnui Kpai uepena BorHyT H OOpa3oBan tabulariau post: 
parietale. CiyxoBana BbIpesKa 
HeryOokaa. MexnrepHrony- 
HOe OTBepcTHe OoObUIOe, IJIJIMM- 
THYecKoe. BasuceHouy  KO- 
poTkuH uw wiHMpoKHi. BoKossie 
yuacTKH iTepHroHAoB H OMe 
peYHbIX KOcTeH OOpasyioT Ha: 
paBJIeHHble BHH3  BbICTYTIBI. 
Iirepurouybl, HeOHbIe KOCTH 
—-—€-—.-- COWHHKH HeCyT pxAbl MeJIKH 

3yOoB, Oomee KpyNHbIxX Ha le 
Ve peqHHX KOHWaX COMHHKOB. Cy 


tie oe CTaB HMXKHeH YeIOCTH MOUT 

Puc. 2. Phaanthosaurus ignatjevi_ gen. et sp. nov. ya YpOBHe 3aTbINOUHOTO MBI 
HwxkKHAA 4emIOCTh C Hapy2KHOH CTOPOHEI. 2 X 

memka. B mnepeqHeyesmrocTHo 


: KOCTH TPH 3yOa, B YeOCTHO 
7—8, B HMKHeH YemocTH 7—8 3y60B. HuxHA YenOCTh OTHOCHTeIbHO BBICO: 


Kaa M MaccHBHagd. [lepequue 2—3 Hu>KHeYeIoOcTHDIX 3yOa JOBONbHO TOHKHE, 
KOHHYeCCKHE C INPHTYMJICHHbIMH BeplWIHHKaMH; 5—7 3yObl HaHOomee MacCCHBHBIe 
CHJIbHO pacliMpeHbl NonepewHo. Karkibli 3 Hux c BHemHel H BHYTpPeHHell 
CTOPOHbI OKaHYMBaeTCA BepIUHHKOH HM BOrHYyT nocpequne. Huxuuit TpHac, Ber 
AY2KCKMM Apyc, BocToK Epponelicko yactu CCCP (V 30na). 

OOmue 3ame4anHuUsA. Pox OmN30K K Procolophon no KomuuectTBY 
M CTpOeHHio 8yOOB, HO CHJIbHO OTMMYAeTCA cTpoeHveM yepena. He uckmouena 
BOSMOXKHOCTb, YTO TEHETHYCCKM OH IPHMblKaeT K 3atlaj{HO-eBporielickKoMy Ano- 
moiodon, HO 6ojeeapxanyen. HasBanue poqa MaHo B YecTb Ka3aHcKOrO yye= 
Horo —ripop. E. MW. Tuxpuncxon. | 


Tichvinskia vjatkensis sp. nov. 


TouorTun. NIMH 953/1, yepen (puc. 3). Jonomnutrenpueii MaTepHaJl® 
OOJIOMOK NepequeH YacTH Yepena H HeECKOJIbKO OOMOMKOB YemocTelt. . 


Mecro . axowx enue. p. Peqopopka, Haropcexuli pation Kupos 
ckoH o6., Ty, BeTayxKcKult apyc, Bepxu V 30HBI. 
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J. u.r #0 3, B Bepxueii yemocru 11 sy6os. Mepequue 4— Konuyeckue c IpH- 
MJCHHbIMH BEplMHKaMu. 7—9 HanOoulee KpymHble H HecyT ¢ OOKOB NO Bep- 
muuke. BuwxKHei YemtocTu 9 3y6os; nepBple 3—4 oTornyTpl Bilepey.6 u 7 camMple 
DynHble. BerBu HuxKHeH YemIOcTH O6pasyior yrou. yo 75°. « 


Tichvins kia, Cnigupead Loa snefov, 


Yonotun. IIMH 1043/1, o610mMoK nwxueli yemocru (puc. 4). Mecroua- 
mKeHHe — Jfouckaa Jlyka (mo yKasanmio V1. A. Edpemona). Ti, BeTJLY2KCKHH 
oyc, V 30Ha. 

AwarxHo3. B nwxKueli yemoctu 7 3yOon. 1 u 2 Kpynupie, noura Kpyrapie 

ceyeHHH. 3 3yO 3Ha4HTe/IbHO MeHbIe, PaciMpeHHbIi Monepewno u JBYX- 
yropyaTpii#. 4 3y6 HanOomee 
OYIMHBIM, 10 WHaMetpy OCHOBaHUA 
ABeH BTOpOoMy. 5—/7 mocTeneHHO 
MeHbiuaroTcd. BeTBH HH2KHeH 4e- 
OcTH OOpa3yroT yrom 78—79°. 

Hospie HaxoOAKH mpoKosopo- 
MoB B CCCP jonomHAtoT mpes- 
‘aBJICHHA OO 9BOJIOWMH HU reorpa- 
AUCCKOM paclipOcTpaHeHHH 9TOH 
yynibl. HavOoree IpeBHHe mpo- 
WNOPOHOK ALI — HHKTOPpyperH- 
I —H3BeCTHEI M3 Bep XHelepMCKHX 
IO*KeHHH BOcTOKa Esponelickoi 
actu CCCP (Nycteroleter, Nycti- 
iruretus, Nyctiboetus) H.u3 nepM- 
oH YacTH cepuHu Kappy lOxunon 
ppHKu (Owenetta). OHaKO 10x- 
yappHKaHcKkad (opMa IMpoucxo- 
iT U3 CMOeEB OOsee MOJOAbIX (30HA 
icTewedastyc), YeM HAKTHPPYPe- pyc, 3, Tichvinskia vjatkensis gen. et sp. nov. 


(tet CCCP, H BO MHOTOM OT HHX  Koaa. MMH 953/1. Uepen, Bug cpepxy, Hat. Ben. 
IHUaeTca. fF — frontale; Ju — jugale; LZ — lacrimale; M — 


_  maxillare; N — nasale; P— parietale; Po — post- 
Ha popes rCPau CCCP HHK orbitale; Pp — postparietale; Prf— praefrontale; 


py peTHAbI Ye B CepeaHHe* Qj — quadratojugale, Qu —quadratum, Sq — 
sPXHENEPMCKOH 9THOXH Xapak- squamosum; T — tabulare 
PH3yIOTCH S3HAUHTeIbHBIM pa3- 
06pasHeM ajlaliTalHH H HapsAyy c MHOFOUHCJICHHBIMH apXavuHbIMH YepTaMu 
ajlaroT IpH3HakaMH Oovlee BHICOKOM OpraHHsayHH (*). Pye-To oKONO rTpaHuUpl 
BepXHeH TepMH H HHXKHerO TpHaca HUKTUpy- 
peTHJbI CMCHUIMCb THIHYHBIMH MpOKOMOoHaMn. 
Hospie pop! 3THX MOceqHux — Phaanthosaurus 
u Tichvinskia —no psy mpu3snHaKoB (4HCIO 
3yOOB, MOIOX%KeHHE YeNOCTHOrO CycTaBa H XOaH, 
HamMuve 3yO0B Ha Hé6e H Ap.) pOACTBeHHbI HHK- 
TuppypeTHamM WH CTOAT TaKHUM OOpa3s0M O.IM3KO 
K OcHOBaHHIO ceM. Procolophonidae. 9To roBo- 
PHT O TOM, ¥TO B TeYeHHe MpOMOJKUTEbHOTO 
ic. 4. Tichvinskia enigmatica pBpemeHu (BepXHAA NepMb — HWKHUM TpMac) Ha 
- nov. Hwkxaa YemocTh C Ha- peppuTopHu ExsponelicKolt yactu CCCP pacmona- 

UE NY sg eras Tasicd OMMH W3 WEHTPOB SBOJIOMMH MpoOKoOOpo- 

HOHJHbIX KOTHJI03aBPOB. 

B cBeTe HOBbIX JaHHbIX O WIMPOKOM paclipocTpaHeHHH MpOKOJOPOHOU JOB 
KPaCHOUBeTHBIX OTIOKeHUAX CCCP 9Ta rpyila mpMooOperaeT cylecTBeH- 
ye cTpaTurpad@uyeckoe 3HayeHHe. MoxXHO HaMeTHTb HeCKOJIBKO TMOCcse]O- 


Te JIbHbIX TOPH30HTOB C MpoOKOJOOHOHaMH. 


TLAH, rt. 108, Ne 3 549 


1) Tpynna 61“3Kux MO BospacTy MeCTOHaXxoxKeHHH: Bene6en, Meseub 
Illuxopo-Uupku; BepXHeKaSaHCKWe — HMKHETATAPCKHe CJIOH, MeSCHCKO-O1 
jleGeeBcKHit =KOTHNO3aBpOBbIi KomuseKc, II 30Ha. XapakTepHble cbopMpI: 
Nyctiphruretus acudens Efr., Nycteroleter ineptus Efr., N. bashkyricus Efr. 
N. kassini Tshud., Nyctiboetus liteus Tshud. 

2) TIpoubKuHcKOe MecTOHaxoxeHHe B UkasloBckoli 06N.; BepXHeTaTapcKue 
cnou, IV 30na. Nycteroleter ultimus sp. nov, 

3) Mecronaxoxyenua B ToppKosckol 06m, (Cnacckoe u Ap.). Tt, Hu3bI Ber 
qy2kcKoro spyca, Hu3bI V 30HbI. Phaanthosaurus ignatjevi sp. nov. 

4) [pynma MecTonaxoxenui Ha p. PeqopoBka B KuposcKo 062. u B  Oac- 
celine Jlona; T!, Oomee BbICOKHe [TOPH3OHTbI BeTYyAKCKOTO Apyca, Bepx 


V 30Hn!. Tichvinskia vjatkensis sp. nov., T. enigmatica sp. nov. . 

Kpome Toro, B HacTOAmlee BpeMA OCTATKH IpOKOMOoHOB us poga Tichvinski 
OTMCYEHbI B IIpeKHUX COOpaX NOSBOHOUHBIX Ha p. IOr (MecTonaxomwyenne Bax- 
Hepo, BomorojcKan OG/.), a HESHAYHTEIbDHbIM OOJIOMOK YeJIOCTH MpOKOJOPOHOH- 
jla Halijjen reonorom A. K. yceppim B TaTtapcKHX OTJIO*KeHHAX TeTIOUICKOTO pas= 
pesa Ha Boure. 

Hoppe HaxOAKH MpOKOMO*OHOB elle pas yKa3bIBalOT Ha CXOJACTBO (payH BepX- 
HeMepMCKUX HM TPHaCOBbIX HaSeCMHbIX NOSBOHOUHBIX Epponelickolh wactH CCCP 
u ]Oxuok Acdpuku. Matepuasl masleOHTOOrPMM MO3BOHOUHbIX 3aCTaBJIAIOT Ta 
KMM 06pa30M Bce Oovlee CKeNTHYeCKH OTHOCHTECH K TOJYIHBUIeH WupoKoe pac! 
lipoctpanHenue runotese cyitecTBoBaHHa TouyBanckoro MatTepHkKa. B Teyenve 
BepXHeli NepMH H TpHacacBa3H HOOMeH dbayHow MexAy Bocrounok Esponon i 
lOxunok AdpuKow Opium Oomee OMLyTHMBI, YeMm Mexyy TOxnoK AdpuKon u IOmK=- 
Holi AMepukol, He roBopa yxxe 06 Asctpanuu. B nocmequMe roy K TAKOMy Ke 
BbIBOAY MpHuien XoTou (°), OTMeTHBIUMH, YTO NOYTH BCe H3BeCTHbIe (aKTbI HO) 
paclipocTpaHeHuio TepMCKHX HM TPHaCOBbIX HA3CMHBIX TOSBOHOUHBIX MOKHO 
OObACHHTb MOCIeOBAaTeIbHbIM PACCeJICHHCM 2XHBOTHBIX TIO KOHTHHEHTAJIbHbIM 
MacCHBaM, IIpHHOMMNasIbHO MAO OTM4YaBLIMMCA OT COBPeCMeHHBIX. 

B saksoueHHe CUMTAeM CBOMM J[OJITOM NOAYepKHYTb, YTO YecTh HaXOKH 
TpHacOBbIx MpoKonodpoHoB B CCCP npvuHayuexut reomoram IT. VW. Baomy, 
B. U. Mruatsesy, MW. C. Mypapresy, B. B. CesnpBanoscKomy. 


Tlocrynuao | 
23 XII 1955 
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Horkaagn Akagemun nayr CCCP 
1956. Tom 108, Ni 3 


PH3HOJIOTHA PACTEHHH 


B. Tl. HOTTEB 


BJIMAHHE BHO®H3SHYECKHX CBOMCTB KJIETOK 
\ TYPrOPHbIM MEXAHH3M, HHTEHCHBHOCTb TA300BMEHA 
WM HHTEHCHBHOCTb ®OTOCHHTE3SA JIMCTbEB PACTEHHM 


(ITpedctaeaeno axademuxom A. JI. Kypcanoeoim 6 II 1956) 


B paOorax (*) MbI BBCIH HEKOTOpbIe BEMYHHBI, XapakTepusyommme Guodpusn- 
KM€ CBOMCTBA PaCTHTeIbHbIX KeTOK, HeOOXOAUMBIe AIH NOHUMAHHA paya 
bMa CYILECTBEHHBIX IIPOWeCCOB B 2KH3HH pacTeHHi. OTHMH BeHYHHAaMH AB- 
OTC: s/U —Yyf\elbHaH MOBepXHOCTb KJIeETKH, C = s/v — s,/v, — yAebHbIIi 
ac YIpyroH pacTsxKMMOCTH H COKpaTHMOCTH OGonOUKH KNeTKH, Q = T/e— 
TOPHbIM KBOTHEHT yIPyroro NPOTHBOAaBJEHHA CO CTOPOHb! pacTArHBarIoMlelica 
Tipomecce cOCaHHA BObIl) HIM COKpalijatomselicsa (B Mporecce NoTepH BOI) 
TOUHOH O6o0UKH, dm/dt — cKOpOcTb cocaHUA HIM KBCaCbIBalollan CKOPOCTb» 
THTCIbHOH KJICTKH, 3aBHCAWad OT BCeX BbILIeMpHBeeCHHbIX BeIMYMH HU OT 
OTOPHIX APYTHX BeHYHH, AaHHbIX B MpeOXRXeCHHOM HaMH UH UcceOBAHHOM 
Ka3aHHblx padoTax JupPepenlHabHOM. ypaBHeHHH BCacbIBalollleH CKOpPOcCTH, 
TKH. 
Bo Bcex 3THX ypaBHeHHAX S —MOBepXHOcTb KJIETKH B OecTypropHoM co- 
AHHH, VU — ee OObEM, S; — NOBEPXHOCTb TOM 2%Ke KJIETKH B COCTOAHHH MaKCH- 
IbHOrO Typropa, v; —ee OObem, TJ — MaKkCHMaJIbHOe ypyroe MpOTHBOJaB- 
[Me CO CTOPOHbI MpefebHO pacTAHYTOM OOONOUKH KJI€ETKH B MOMECHT TOJIHOTO 
bIICHHA KJIETKH BOOM, m — Macca, ¢ — Bpema. 
B HacTosteli cTaTbe MbI (aeM HEKOTOPHIe HOBBIC BbIBObI, HEMOCpeCTBeH- 
BbITeKalollve M3 HalHX Wpebiqyuux padort, a TakxKe cooOulaeM pesyJIbTATHI 
M€pHMeHTOB 10 H3yYCHHIO HHTCHCHBHOCTH (POTOCHHTe3a JIMCTbeB pAa pa- 
HHH B 3aBMCHMOCTH OT BeJIMUMHbI YAeIbHOM MOBepXHOCTH KMeTOK Nawucay- 
{ TapCHXHMbI HX JIMCTHEB. 
1. Tepaa Bony wu coKpamlad cBOIO ympyro pacTAHyTy!o OOoN0UKy, KIeTKA 
(MKOM lOTepAeT CBOH TYproOp JHIIb B TOT MOMEHT, KOPa OHA TOJIHOCTbIO H3-. 
XOfyeT cBolH yyenbupli 3anac (c = s/v —s,/v,) yupyroH cokpaTumocTu 
JIOUKH, T.e. Kora B xOfe 9TOTO OuodusnyecKOrO Mpolecca HepaBeHCTEO. 
>s,/0, UpeBpaTHTca B paBeHCTBO s/v = S$,/0, HIM, APYrHMH CMOBaMH, KOTJa 
: 0. Jlo Momeuta JocTwKeHHA STOO Guou3su4ecKOrO cOcTOAHMA Bcera Oy- 
MMeETLCA KaKaA-TO MOJOKUTeIbHAA BeNHYHHA elle HEHCYepNaHHOTO yjleb- 
© 3amlaca COKpaTHMOCTH OOOOUKH KJICTKH, T. €. KaKaA-TO NOJIOMKUTEIbHAA 
wunHa ee Typropa. [loka s/v>s,/01, T. €. WOKAC CCTb BEJIMYHHA MOMOMKATCIb~ 
, OOONOUKA KIICTKH HaAXOMUTCA B COCTOAHHM pacTAxXeHHA, B COCTOAHHH yupy- 
) HaIpaKeHUA, a KIeTKA B IEOM HAXOMHTCA B COCTOAHUU Typropa. Peskoe. 
SIBJICHHe BHEINHUX MpW3HakOB MOTepH Typropa U yBAMaHHA JIMCTbEB B 3acyxy 
TYMaeT JIMMIb MOCMe MOMHOTO H3pacXOMOBaHHA JIMCTbAMM YeMbHOO 3alaca, 
yyro COKpaTHMOcTH OOOMOUeK HX TapeCHXWMHbIX KJICTOK. 
2. Ho pesmwunua yeuIbHOro 3anaca yupyroi pacTAKHMMOCTH HW COKpaTHMOCTH! 
WOUKH KIeTKM, KaK HM BeMHUMHA ee yeNbHOM MOBepXHOCTH, HaXOAUTCA B OO- 
Holl 3ABMCUMOCTH OT JIMHEMHbIX paSMepOB KJIETKH: Y MeKOH («KcepoMOpHOH») 
TKU BemMunHa c uMeeT Oombloe 3HaueHHe, y KpyHHON («rurpomopdHoli») — 
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mManoe. A MOTOMY MeJIKad KleTKa B YCMOBAAX MOCTaTOUHOrO BOJOCHaO*KeHHS 
T. €. IpH HacacblBaHH BOLI, OyeT pacTATHBaTb CBOIO OOOJOUKY CHJIbHEee, ¥e 
KpylHas, pacTaxKeHve O6ONOUKH KOTOPOH B TeX 2Ke YCMOBHAX MOJIHOPO Hacacey 
BaHHA BONbI OyzeT OOmee OrpanHueHHEM. II1pu oOpaTHom mpowecce NOcTeneHHe 
OTepH KeTKOM BOAbLI H MpH yMpyrom coKpallleHuu ee pacTHHyTOH OOONOUK 
MemKad KleTKa, Jake IPH 3HA4HTebHOM COKpalleHHH cBoero OObeMa, OyyK 
COXPaHATh COCTOAHHe YIpyroro pacTaxKeHHA MH HallpAxKeHHA CBOeH OOOMOUK 
BIWOTb JO KPHTHYCCKOTO MOMeHTa HCUe3HOBEHHA pasHocTH s/v — $;/V1, Kak Hf 
KOeli NOMOKUTEbHOM BEMMUMHbI, IPHYEM STOT KPHTHYECKHH MOMEHT JIA MeIKE 
(«KcepoMopdHoly) KeTKH ABJIAeTCA OOmee OTAaJICHHbIM BO BpeMeCHH, YeM All 
KpylHol («rHrpoMopdHow») KeTKH. j | 
Y KpyMHbIX KJI€TOK, axKe B MOMCHT MX NOMHOMO HacbIUeHHA BOAOM, yupyral 
pacTAHYTOCTb HX O6oMOYeK (pH MpOYNX paBHbIX yCJIOBMAX) HeOObWaA 10 
IIpHuHHe, ITO BeEMMUNHA C = s/v — $,/0, y HX HeOOMbUAaA, a MOTOMy axe T 
HHYTOKHOM COKpalleHHH cBOero OObeMa BCJeACTBHE MOTepH He3HauHTe/bHOr 
KOJIMYeCTBa BOLI STH KPYNHbIC KJICTKH MOJIHOCTbIO TEPAIOT COCTOAHHE YUpyror 
pacTAKeHHA CBOHX OOOOUeK, TepsioT Typrop, yBAAaior. | 
Yka3aHHble HaMM COOTHOUIeHHA OHOPH3SHYeCKHX KJICTOUHbIX BeJIMUMH 1103 
BOJIAIOT BbICHUTb, MOUMY Y Pa3HbIX BUAOB pacTeHHi, NpOMSpacTarloulMx B pa 
HbIX SKOJIOrHYeCKHX YCNOBHAX, BHMMOe 3aBAaHHe, T. e, MOTepA Typropa, Hi 
cTyllaeT IpH moTepe BecbMa pa3IMYHOrO KOJIMYeCTBA BOJbI, NoveMy, HallpH 
Mep, paCTeHHA OTKPbITbIX COJIHCUHDIX MeCT, TaKHe, KaK MOCOMHEY 
HUK, KapTodelb, MOryT 6e3 BHeIWHHX NpH3HaKOB 3aBAaHHA MoTepATb ¥ 
25—30% Bcel cofep2Kallelica B HHX BOJbI, M TaKAaA NOTepA BOAbI HaOmOMaere 
y HX B NOsyeHHbIe Yacbl KaKOro KapKOrO JHA, B TO BPCMA KaK Apyrue pe 
CTCHHA, IPCMMYLLeCTBeHHO TeHEBbIe, 3aBAaloT pH NoTepe yxKe 2—3 % BODHI (* 
3. YcTaHOBJICHHbIe HAMA BeJIMYHHbI NpecTaBsAloT COOOM BaxKHbIe OnOdUsh 
yecKHe MapaMeTpbl, XapaKkTepH3yroljve HE TOMbKO OMMCaTeIbHO, HO UH (yuk 
IMOHAJIbHO TY HIM MHYy!0 CTpyKTypy JIMcTa M BCAKOFO Apyroro lapeHXHMHOP 
opranHa. 
B 4acTHOCTH, MOMHMO BbIINeCKa3aHHOro, YMCHbIIeHHe pasMepoB NapeHXHM 
HbIX KJICTOK JIMCTbeB (M ApyruxX OpraHoB) H yKJIOHeHHe UX POpMBbI OT apoobpas 


HOM OOYCJIOBJIMBaloT YBeIMYeHHe CYMMapHOH NOBepXHOCTH (Pu3HYeCKOrO pass 
NapeHXHMHaA TKaHb 


aTmMocdepa BCexX e€e& MeMKKICTHHKOB 
MHTCHCHBHOCTH ras000MeHa Mey KHMBOM MapeHXMMHOH TKaHbIO HU TIpOHH3b 
BalOlulMMH €€ MEKKJICTHHKAMH, 3alOJIHCHHbIMH CBOeH aTMOcdepon. ; 

B lIpHMeHeHHH K CTpyKType JIHcTa3Ta OMopusN4eCcKad 3aBHCHMOCTb CHJIbH 
BJIMAeT (IPH MpOYWX paBHbIX YCJIOBHAX) Ha HHTCHCHBHOCTb ra3006MeHa, CBA3AE 
HOrO C POTOCHHTe3OM, a CIeAOBaTeIbHO, H Ha CaMYIO HHTCHCHBHOCTb Mporect 
(pOTOCHHTe3a. t 

{1A MpoBepKH STOO MONOARKeHUA MBI NpOBeNH Up yyactun B. C. Bayanas 
BereTalMOHHbIH OMbIT c ropoxom (Pisum sativum) u cadmopom (Carthamus tine 
torius). OnbiT Obl mpoBeyeH B BereTaNMOHHbIX COcyax B BereTallMoHHOM Jt 
MHUKe l'opbkoBckoro C€JIbCKOXO3AlicTBeHHOrO HHCTHTYTa. Pacrenusa BbIpallMBE 
JIMCb B OHO H TOK 2Ke T0uBe, B3ATOH M3 Calla HHCTHTyTa. Cxema onpita Obi 
TaKOBa: B HavaJbHbIM MepHO pasBuTHA — OT NOABMCHHA BCXOAOB Jo cpaspi Q- 
3 JIMCTOUKOB — BCe pacTeHHA MOJMBaIMCb OMMHAKOBO JO JocTuxKenuA 60% € 
MOIHOH BlaroemKOcTH noyBbI. Tlocne nosBsenua 2—3 auCTOUKOB NOMB OUbE 
HbIX pacTeHHit (BTOpble BapHaHTsl) Obl pesKO OrpaHyeH Cc LeMbIO YMeHbIIeHE 
BaKHOCTH MOYBbI TOABKO NO 30% OT MomHOl ee BaroemKocTH. KouTposbHb 
Ke pacTeHHA (MepBble BapHaHThl) Bce BpeMaA MpOfOmKaNH NOmMBaTECA — Jo 608 
OT NOMHOM BarOeMKOCTH NOYBbI. B KaxKAOM BapHaHTe OMbITa ObiIO TPH MOBTO} 
HOCTH. 

Ilyrem Tako JucppepenyuposKu B pexkuMaX NOMBOB Onima NOCTHTHY! 
AucppepeHuMpoBKa CTpyKTYpHI JIMCTbEB MOJONLITHBIX pacTeHuit: 1) Kcepomopdua 
y pacreHui, BbIpocumx npu 30% BaaxkHOcTH MoOUBEI, H 2) MesomMopdHaa Y pi 
CTeHHH, BbIpocumMXx upv 60% BaaxKHOcTH NOYBBI (or NoNHOL BJIafOCMKOCTH).- 
o02 


, 4TO HeH36exHO IIPHBOAMT K YBeJIMUeH i} 


Cora MOMOMBITHBIC pacTeHuA Hatanu UBecTH, NONMB Bcex pacTeHHuii cHOBa 
Ropeyen Ao 60% oT nomHOol BaroemMKOcTH MOUBEI, MOcme uero Obi IIpoge- 
I HSMCpeHHA HM OMpefeeHHA BCeX BeEIMYHH, XapakTepH3ywUIUX CTPyKTypy 
-HXHMBI JIMCTbeEB PaCTeHHH, PasBHBaBIMXCA JO UBETeHHA Ip TOM H [\pyrom 
MMe TlONMBOB. Bene 3aTeM, B YCNOBHAX OMMHAKOBOH JIA BCeX pacTeHHii 
KHOCTH MOuBbI (60% OT NOHO BarOeMKOCTH) ObIIH MpOBeleHEI onpejlese- 
MHTCHCHBHOCTH (POTOCHHTeSa Y BCX NOAOMBITHHIX pacTeHuli. MuTeHcuBHOcTh 
OCHHTE3a CPaBHMBaeMbIX PacTeHHli (ONbITa H KOHTPOJIA) ONpesensach OHO- 
M€HHO B OHH H TOT 2Ke Yac AHA MpHOopamu KpacnocesbceKoi—Opjonna Ha 
IBITOM BOSLyXe, B ACHbIC COJHEYHBIE HH. 

Y ropoxa 9TH onpeyenenuaA Obi mponspegenb 30 uiona, a y cacbnopa 
rycta. Ja Bcex onpegenenuit Opanvcb AHCTbA OMHUX H TeX 2%Ke Apycos, 0 
IIHeMy BUy 3oposple. [IpoOni AA onpeqeneHHuA JIMHEMHbIX pasMepoB MaJH- 
HbIX ACCHMHJIMPYIOUIHX KJI€TOK WH UX YJebHbIX NOBepXHOcTeli Opanucb u3 
SqMHbI JIMCTbeB OIH3 WeHTpasbHol x#KHIKH. Kapri pas u3smMepsmocbh He 
ee 20 NamMcaHbIX KJeETOK H BbIBOAMHCh CpefHHe KJeETOUHbIC BEHUHHBI. 
CBoKa BceX NOJYYCHHIX Pe3yJIbTaTOB MpHBefena B Tabn. 1. 


Ta6aunna 1 


€HCHBHOCTbh @MOTOCHHTe3a ropoxa H Cadsopa B 3aBHCHMOCTH OT JIHHeMHBIX pasmMepoB 
SIMUHH YeJIbHOH MOBePXHOCTH MasHCaqHbIX KJ€TOK JIHCTbeB, CTPyKTypHO-2Hddepenun- 
IHHBIX Pa3HbIMH P€XKHMAMH MOYPCHHOTO yBJlaxKHeHHA (METOX BeFreTallHOHHbIX cocy 0B) 


PasMepbl masHcagqH. KeTOK 


' & H ‘= 
et | ae | as |. ene 
om o 
BapwauTbl ombita RSE = : 
is & i a B Mr Nora. 
(BJ1axKH. MOUBBI) pe ae moe co, oh 1 wae B J, K 
auHa IupHHa BAzS 8 5 Ha pe KOHTpos10 
8 = = GRE NlOBepXH. 
Topox (P. sativum) 

KOHTpOb 60% 08,79 29,37 0,170 100 | 4,02 | 100 
30% 38,76 20,99 |0,242 | 142 13,42 334 
Caguaop (C, tinctorius) 

KouTposb, 60% 95,96 29,59 0,156 100 | 5,68 | 100 
30% 48,314 19,04 0,254 164 11,85 209 


Jlanupie Ta6n. 1 AcHO NOKa3bIBaloT, YTO BbIABJICHHbIe HaMH OvopusuyeckHe 
TOUHbIC BEIHYHHbI OKa3bIBalOT CHJIbHOe BJIMAHHE He TOJIbKO Ha TYPrOpHbI 
‘AHH3M pacTeHH, Ha CKOpOCTb MOCTYMJICHHA B KJICTKM WM NepeBHKeHHA B TKa- 
¢ BOJ[bI H pa3HbIX paCTBOPOB, HO MH Ha HHTEHCHBHOCTb (POTOCHHTEesa, a Cue [O- 
@IbHO, H Ha HHTCHCHBHOCTb CBA3aHHOTO Cc HUM ra3000Mena. 


i CKOXO3AHCTBCHHEIM Hocrynuso 
ee pace ys 25 VII 1955 


LMTHPOBAHHAS JIMTEPATYPA 


1B. I. Horres, JAH, 74, Ne 1 (1950); 79, Ne 2 (1951); 82, Ne 6 (1952); 87, No 3 
92). 2H. A. Maxkcumos, Kparkui kype pusnonornu pacTeHHH, M., 1948. 
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Woxaage Akagemun nayx CCCP 
1956. Tom 108, Ni 3 


SO0O/JIOTH ff 


JI. C. PILMKMAH 


NOJIOWKEHWE JIAMHOHWLHBIX AKYJI B CHCTEME 
IJIACMOBPAHXHN 


(ITpedcraszexo axademuxom H. H. Il maaveaysexom 29 I 1956) 


_Jlonsatve ruocrusmmsa, BBejenHoe Texcau (1), He ABIAeTCA KAKHM-TO OMpeje- 
-HHbIM THIIOM IIPHKpelJIeHHA YesOCTeli K Yepelly, Ha YTO yKe paHee OOpamamu 
(MMaHHe HeKOTOpHle UcceqoBaTemH. Tak, Anmuc (7) u M. M. BocKko6oktnuKos 
) BLICKA3SbIBAJIMCb MPOTHB POMOJIOrH3auuu WoABecka hyomandibulare y pasuuy- 
1X pblO, H.W. UWManpraysen (*) cuutaet, uro «MpHkKpensenue ero K Yepeny 
JIACTCH Pa3JIMYHbIM B OTJeJIbHbIX PpymmaxX MO3BOHOUHBIX». 

‘pu ucceqopanun rvocTHAMYeCKHX YepeloB pasJMUHbIX celaxXHli MHe yJa- 
Cb BHIABHTb Ba cocoa MPHKpelJIeHHA YesocTeH K Yepelly. 

Irun. Cuibuplit 1 KOpOTKHH rHoMaHAHOyAApHBI XpAUL BbIMOMHAeT (pyHK- 
[iO MOJBecKa, cOeAHHAA OceBoh Yepen c palatoquadratum Hu MeKKeweBbIM Xpa- 
eM. TaKUM OOpa3soM, y¥acTOK MpHKpelwenua Apyr K Apyry yeTbipex xpaueti 
yomandibulare, palatoquadratum, hyoideum ucartilago meckelii) npegcra- 
iAeT EHHY1O IpOUHyto KOHcTpyKuHo. UesmtocTHo almapaT cpaBHHTeIbHO MaJO 
IBYOKeH, HO OUeHb UpoyeH. [lo_BuxKHOCTb YeMOcTeH KOMNeHCHpyeTca pAOM 
ACMOCOOJIEHHH, pacuIHpAIolt4xX OOLeM MacTH, HMeCHHO: 

a) Pa3peyleHve 3aHHX KOHIJOB BeTBeH BepXHeH YedOcTH H OOpas0BaHnHe M0- 
KpyrsioH (bopMbr wesOCTH. 

6) M3menenne opveHtaunn hyomandibulare y cKaToB, BO3MO%KHO CBASAHHOe 
nepemMemleHiem hyoideum. 

Il run. PuomanqnOyaapHpili xpaul He yuacTByeT B OfepxaHHn YeJOCT- 
ro allilapata, (PyHKUMA ero CBOAUTCH JMWb K NOepKKe NOMbASHIMHOTO Xps- 
a. UemocTHOoH ammapaT, TakHM OOpa30M, OKa3bIBaeTCA BeECbMa OJ[BH2KHBIM, 
) HEIIPOUHbIM. 3aHHe KOHIUbI BeTBeH BepXHeH YesIOCTH CXOAATCA OIM3KO, Tak 
K B IIPOTHBHOM cJly¥ae TepAIOT CBA3b C OCEBbIM YepeNOM, K KOTOPOMy OHH NO- 
WeHbI cBA3KaMH. Mexyy JJIMHHbIM MW TOHKHM THOMaHMOyJIApHbIM XpALLeM U 
JOCTAMH yCTaHaBJIMBaeTCA TakxKe JIMUIb JIMTaMCHTHAad CBA3b, HW COWIeHCHHA 
OMaH\MOyIApHoro Xpaua c YemocTaMH He MpoucxoguT. [lofoOnpIH cioco6 
JIBCIUMBaHHA YesOCTeli culeyeT pe3KO OTAeCMHTb OT THOCTHIMYeCKOrO*, Ha3- 
B ero, HallpuMep, JecMocTusmyeckum TuIOM (desmostilia). 

Tlecmoctunua HaOmofaetcA TOMbKO y JaMHOWAHBIX akyul (MoZoTp. Lamnoi- 
i no JI; C. Bepry (5), uckmouaa cem. Orectolobidae). 

K I runy oTHOCATCA BCe OCTAJIbHbIe AKYJIbI H CKAaTHbl. 

OueHb Ba?KHbIM IOJTBeEpKACHHEM TpaBHJIbHOCTH pa3/eJeHHA BCeX COBpe- 
HHbIX aKYJI Ha [Be OCHOBHBI€ TpyNNbl cleqyeT CUHTATh pe3KOe pase B 
‘KPOCTpyKType 3y60B y ceslaxHit ITUX BYX THNOB. CoracHO HalMM AaHHbIM, 
A pasJIMYHA 3aKNOUAIOTCA B cylefyrouleM: y KsaqOAONTHA (KTeHaKaHTHA — 
“. Cladodontidae = Ctenacanthidae), rHOoq0HTHA H MaMHU JI: a) 3yObI He HMeIOT 


* Y yoTuyanug vaGsloqaerca anaslOrHuHad KapTHHa, HO HeOHOKBapaTHbit XpAl He- 
speJICTBeHHO MIpHWIeHAeTCA K CJlyYXOBOK o6acTH uepena (ampucrHaus). 
Ooo) 


Ilybiibl, 6) OCHOBHAH YACTb KOPOHKH COCTOUT U3 OcTeOfeHTHHAa. Y Bcex IIpounx 
3acMoOpaHxuit: a) 3yObI UMeIOT MyJIblly, ©) OCTeOJeCHTHH B CTpOCHHH KOPOHKY 
yuacTua He mpuuuMaer. (cem. Heterodontidae, cormacHo OnecTaMMM JoKasa- 
tenpcTBam H. H. Mukayxu-Maxnaa (°,”) M Apyrux aBTOpoB, MpOMCxXOAMT OT 
HOTUaHU HW coeqMHeHHMe UX Cc THOOMOHTHAAaMH He UMeeT MOA coOoh peabHOH 
noupbl). OMnvcbiBaeMbIM [pH3HakaM B CTpOeHHH 3y00B OosbUIOrO 3Ha- 
YeHHA He IIpHfaBasIM, HeCMOTpA Ha TO, YTO OHH OTMeYaJIMCb B JIMTepa- 
Type: (°,°). 

Cpefu IpH3HaKoB, OTJIMYaIOWUX JaMHA, culelyeT TakK2xKe YKa3aTb Ha HaNMUNe 
B [aBHUKaXx JJIMHHOFO CefMeHTHpOBaHHOrO MeTallTepHrHa, Ha OObUIOe KOUIM- 
yecTBO MO3BOHKOB, BXOJAMIMX B COCTaB NO3BOHOUHHKA. B CNMHHbIX aBHHkax 
y HUX OTCYTCTBYIOT OasabHble MaCTHHKM, XapaKTePHBle JIA HOTHAAHH, CKBa- 
JIM, W CKaTOB, WM MWwWaBHHKOBble wHMbI. Hao TakwKe OTMETHTb, YTO y JaMHH 
coceyHHe Tepeque-3aqHHe pAbl 3yO0B, KaK M y KJaOJOHTHA UM HOTHAaHH, 
OTICIAIOTCA [pyr OT Apyra npomexyTKamu. IIpu sToM y aMHU OTAebHbIe 3YObI 
o6ocobleHbI H JeHCTBYIOT KaK CaMOCTOATeIbHbIeC OpraHbl. Y Apyrux akyJ U 
CKaTOB 3yObI COCeEMHHX MepeHe-3aqHUX PANOB 3aXOJAT Apyr 3a Apyra, oOpa-| 
3yA Kak Obl MO3auky. TaKuM oOOpa30M, Bce 3yObl YemiocTH (0 Kpalinel Mepe| 
epee MomepetwHble pAAbI) AelicTBy!oT Kak efMHOe Lem0e. KopHu 3yO0B JIaMHO=| 
WHbIX AKYJI MMEIOT APKOOOPA3Hble ABYpasAeJIbHbIe KOPHH, Ip STOM KOPHH Kark-| 
qoro nocuefxyroujero 3y6a MepefHe-3aqHero pxHa OXBaTbIBalOT KOpeHb 3y6a, 
pacnowoxeHHoro Mepeq HUM. Y HOTHJaHH], CKBaIM, KapxXapHuy U Apyrux) 
aKYJI KOPHH CHJIbHO paspacTaroTcA B BbICOTY, H 3yObl B MepefHe-3aHHX pxAfax| 
TlOMHOCTbIO OOOCOGbeHbI Apyr OT Apyra. OqHako, KaK yKa3bIBaJIOCb BBILIe, Y\ 
CKBaIH], H KapXapuuy yKpelsenve 3yOHoro almapatTa NpowcxogzuT OnarogapaA' 
MO3aN4HOMY pacnosoxeHHio 3y60B. Y Apyrux akya (Scylliorhinidae, Orecto-| 
lobidae, Heterodontidae) u ckaToB 3y6pl COXpaHAIOT NPHMHTHBHOe TOCKOOa-! 
3HCHOe cTpoeHve. CaMbIMH KPYNHbIMH 3yOaMH B YeJIOCTAX JIAGMHU] ABJIAIOTCH} 
TlepeqHHe 3yObl, B TO BpeMA KaK Y ApyrHX COBPeMeCHHBIX aKYJI CAMBIMU KPYTIHbIMy | 
ABNAIOTCA SYObI, PaCHOMOKeHHbIC B CpeMHHX YacTAX uemHocTeH. Kpome Toro,| 
3yObl yY JaMHH Bcera OHOBepIIMHHbI!e, a ECJIH MHOFOBepIIMHHbIe, TO MOGOUHBIE! 
BepIHHbl 3HAYHTeJIbHO MeHbIUe rlaBHOrO KOHyca. Y aMHuy OOparaeT Ha cebg} 
BHHMaHHe Tak Ke He3HayHTeJIbHad BelHuHHa basihyale, Benuaromero hyoideum) 
WM HaXOfAlerocd MexKy BETBAMH HHXKHEM YeIOCTH Ha 3HAYHTeIbHOM paccTos-} 
HHH OT KaxkOH u3 Hux. Ip cpaBHeHHH c YepenaMH Apyrux akyJI BLIACHHIOCS,| 
4TO, HallpHMep, y KapxapHuy u cKBamHy basihyale cumbHO pa3pactTaetca Ht 
IIpHKpellseTcH K BeETBAM MeKKeJleBa Xpxltla, OOpasyA Kak Obl XpaAmeBoe JH 
mlacTH. Koxkupie 0Opa30BaHua B OOaCTH pTa H Tula3 y JaMHU He pasBUBaloTca.| 
Perau (*°) yka3bIBaeT Ha IIpHMMTHBHOe pacnomoxKeHwe paluanu rpyHpIx: 
miaBHukos Y Lamnidae. | 

Bce lpeqcTaBuTem MepBoro H3 pacCCMOTPeHHBIX THIOB HMeIOT TeCHBIe (pusO- | 
reHeTHYeCKHe CBA3H C HOTHAaHHAamu. Mp n0Ka BO3epKUMcA OT MpemnonoxKe-+ 
HUM O NPOMCXOKAeCHHM HOTHAaHHA, HO Tak WIM MHaYe OnMKaliIMMx UX NpeqKOB} 
HalO HCKaTb Cpe NOTOMKOB KlaqocemaxHi. OTHOCHTeEIbHO JIaMHH ACHO JIMIUb } 
TO, 4TO }opcKHH pox Ortacodus no Mopdomornu Hu, riaBHoe, MUKpocTpyKType? 
CBOHX 3yOOB OJDKeH paCCMaTPUBAaTbCA KaK IIPOMeKYTOUHOE 3BEHO MEXLy Kula: 
QONOHTHaMM W JaMHHgamu (1, ™*). Bo BcaKOM cJly¥ae MbI HMeeM Je0 Cc ABYMA | 
CaMOCTOATEJIBHBIMH BETBAMH SBOJIOUMH. } 

IIpeumyiyectsa, 3aks0UaIOlIMecA B MpOUHOM IpHKpenseHnH YemocTelt K Ue-- 
penly MpH MOMOMM HeOHOKBapaTHoro XpsAila (MCTHHHaA THOCTHINA) HB yCTpoOli- : 
CTBe SyOHOrO allMapata, ABMJIMCb BaXKHbIM APOMOPPOSOM B pasBuTHH 9acMOOpaHe 
xu. JTecMocTuIMa, He3aBHCHMO pasBuBIUaaca Ha 6a3e amdbucTuMuecKoro yepe- : 
Ma, MpeAcTaBsAeT, NOBHAMMOMY, TO cpaBHeHMIo c rHOcTHUIMeli, HecOBepmIeHHy! | 
ajlalratuio K TOBHXKHOMY TIpHKpelmenu1o yYemoctTeli. 

VimenHo B CBA3H C STHM JaMHMJbI, CTOMb WIMpOKO pacipocTpaHeHHIe u To-- 
CHONCTBOBAaBIIMe B MOPAX M@JOBOrO HM paHHeTPpeTHYHOTO BPeMeHH, HECMOTPS Ha, 
Mpe€KpacHoe pasBuTHe OpraHOB JBH2KCHUA M HEPpBHOH CHCTeMBI, Tak «erKO» yTpar : 
THM CBO€ TOCHOACTBYIOMee MONOReHHE MU YCTYMMJIM CBOe MecTO KapxapuHyaM. 
556 | 


_ Takum 06pa30M, MBI CUHTaeM BO3MO2XKHBIM, paccMaTpuBas BCeX SIacMOOpaH- 
iM KaK TlOfkslacc, pasqemu7b ero Ha 4 Hayorpsya*: 


) 


Hayorpay 1. Cladoselachoidei. 
Hayotpay 2. Xenacanthoidei. 
Hayotpay 3. Lamnoidei superordo novo. 
Hayotpsy 4. Carcharoidei superordo novo, 


« 
JOTHBONOCTABMB TEM CaMbIM JIAMHH], Ha IipaBaxX CaMOCTOATeJIbHOTO HaJOTp Aa. 


eM akyJlaM H CKaTaM, OObeAMHAeCMBIM 3fecb B HafoTpay Carcharoidei. 
| # 


Teonornuecknii myseli um. A. II. Kapnnucxoro Tlocrynuso 
AxajylemHH HayK CCCP, 24 XII 1955 
Jlenuurpay 
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* He uckmioueno, uro Chlamydoselachidae u Hybodontidae mpeycrapasiot coool ca~ 
CTOATEJIbHbIC FPyTMbl, KOTOPble MOryT PaCCMATPHBATLCA CAMOCTOATEJbHbIMH HaOTPAKAaMH. 
93MOXKHO TakxKe, TO YaCTb THOOMOHTHA OMKHA ObITh MpHOMMKeHa K KJaqocemaxHAM, 
wpyraa K KslayoqoHTHAaM. 
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uci 
i. B. HAYMOB 


O HECOrJIACOBAHHOCTH HANPABJIEHHA WH CKOPOCTH 
SBOJIFOMMOHHOTO MPOWECCA Y PA3HbIX NOKOJIEHHU 
METATEHETHYECKHX )KHBOTHDbIX 


_ (ITpedcrasaeno. axademuxom E. H, Tasaoecxum 10 XII 1955) 


HampaBuenve HW CKOpOcTb 2BOJIOMMOHHOTO Tipoecca B Kako rpynne * 
BOTHBIX 3€BHCHAT OT TeX YCJIOBMH BHEIIHeH CpebIl, B KOTOPbIX STH 2XHBOTHBIe 0O 
TaroT. OjjHako He Bcerya H He Besse cpefa BO3eCHCTBYeT Ha OpraHH3M B OMAK 
BOH cTreneHH. CBoOoqHomuuBymiMe OOHTATeIH 3eCMHOH MOBepXHOCTH, BO3SAyXx 
WM BePpXHHX COB TOJLMH BOAbI HAXOAATCA B ropa3o Gomee CJIOMKHbIX, PasHo 
o6pa3HbIxX H MOOMJIBHBIX YCJIOBHAX 110 CpaBHeHHlo C OOMTATeEIAMH NOUBBI, rryOuH 
HbIX TOPH3OHTOB MOPA, a TakxKe JHONapasHTaMu, cpejla OOHTAHUA KOTOPbIX 60 
jlee OHOOOpa3sHa, MOCTOAHHA H MOBep2xeHa MCHbIIMM H3MeHeHHAM. EctecTBeH 
HO, UTO B NepBOM CyIyuae HOBbIe NPHCNOcOOJeHHA NOABJAIOTCA OblcTpee HU Xapak: 
TePH3yloTcA OOMbUIMM pasHOOOpa3sHeM (COOTBETCTBCHHO pa3sHoOOpa3Hio (akTO! 
pOB cpeybl), Tora Kak BO BTOPOM cJly¥ae MpucnocoOJIeHHA BOSHUKAIOT ropa3y 
MejWICHHee H He CTONb MHOTOOOpasHbl. ITO NOMORKeHHE MOXET ObITb HJIJIOCTPH: 
pOBaHO MaccoOl MIpHMepoB, XOPOLIO H3BeCTHbIX H3 Kypca JapBUHH3Ma. OcobeHH 
IIOMHO STOT BOMpOc OCBeMLeH B MOcseqHeM pa3yene KHurH VY. UV. Tivaneraye 
(4), MOCBALJEHHOM TeEMIaM JBOJIOWMH UM OMpeeAOULHM MX (akTOpaM. 

Merarenes, T. €. YepeAOBaHHe Ppa3sJIMYHO YCTPOeCHHBIX MOJIOBOTO H BereTaTHB 
HOrO TOKOJICHHH, OBOJIbHO WIMpOKO BCTpeyaeTCA B XXHBOTHOM Mupe. IIpumep 
MeTareHe3a JlaloT XKH3HEHHbIC WMKJIbI CaJIbIl, OOUCHOUHHKOB, a TAK2KE HEKOTOPHI 
TYpOeIApHH, TpemMaToA, WecTOX H KOMbYeNOB (*). OfHaKO y OOMbUIMHCTBAa 9TH 
2KMBOTHBIX 06a MOKOJICHHA OOHTAIOT B OMHHX HM TEX Ke HIM B OYVCHb CXOMHbIX ye? 
JIOBHAX. Oco6oe MecTO 3aHMMAaIOT MeTareHeTHYecKHe KHMICYHONMOVIOCTHBIe, pasy 
HbIe MOKOJICHHA KOTOPbIX OOUTAIOT B pe3KO OTIHYHBIX YCJOBHAX: MOHMbI Hey 
NOJBY2XKHO CHAT Ha HE, a Mey3bI CBOOOAHO TaBaloT B TOMME BOB. | 

PaccMOTpHM HeCKOJIbKO HpHMepos. B poye Cuspidella (Hydrozoa) nonumbp} 
BC€X BHJIOB OUCHb CXOJHbI Mex Ly coOoH. Bce OHH HeEBeIMKH MO pa3sMmepy, HecyT’ 
OMMH BeHYMK 43 7—12 HHTeBUAHDIX Wylanel UH CHaOKeHb! WHIMHApuyecKoOr 
ruApoTeko c MMpaMHaJbHOK KppluUeYKOH. Onpeserenne BUOBOL NpuHasex~ 
HOCTH NOJIMMOB STOO pOfa BeCbMa 3aTPYAHUTeMbHO H3-3a OTCYTCTBUA YeTKUX 
OlNpeAeMTeMbHbIX IPH3HaKOB y Kaxkoro U3 BHAOB. B TO xe BpeMaA Mey3bI/ 
OTMOYKOBbIBaIOWMIMeCA OT KOJIOHHH pasIMYHbIX BUOB Cuspidella, cromb cHIbHC 
OTM4AaIOTCA APyr OT Apyra, TO OplwiH OTHECeHbI K WeCTH pasHbIM possm (Stau- 
rophora, Laodicea, Dipleurosoma, Cosmetira, Mitrocoma, Mitrocomella), 
paclipeeeHHbIM MexKy AByMaA cemelicrpamu (Laodiceidae, Mitrocomidae)* 
(cm. puc. 1). Ha puc. 2 qanbi us06paxkenua yeTEIpex Apyrux PuApOHAHBIX 04 
smnop (ceM. Bougainvillidae) u orHocamjuxca K HUM Megy3. Bce 3TH NOME: 
TaKKE YPesBbI¥aHHO CXOMHbI Mey coOOM M pasIMYaIOTCH TaBHbIM OOpasom, 
mo pasMepy, a TakxKe NO XapakTepy CTpoeHua KONOHHH. Pa3sHuua B CTpOeHHE 
COOTBETCTBYIOMMX HM Mely3 HaCTOJIbKO BeJIMKa, UTO OHH OBIIM OTHECeHbI K BYM 
pasHbim cemelicrBam (Tiaridae u Margellidae). Ta xe kapTuHa HaOmoqaetca 
* Jlo HacToslero BpeMeHH MOJIMMbI H Me{y3bI HMeCIOT Be Ppa3HUHbIe CHCTeMBI. | 
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' PHAponomunoB pola Coryne, cxogqcTBo MexKAy OTACbHbIMH BHAAMM KOTOPHIX 
aCTO MPHBOAHT K HeBePHbIM OMNpeeJIeHHAM HX BHAOBOH MpuHaex- 
‘ocTtH. BMecte c TeM OTHOCHIHeCd K HUM Mely3bl BCIeACTBHE 3HAUTeJIbHbIX 


ic. 1. Tomuner poga Cuspidella u ornocsmueca kK HuM Megysb1. A — C, costata 

inchs aL wel Beata A. Agassiz (cem. Laodiceidae); 5 —C. humilis 

Hincks, 6 — Staurophora mertensii Brandt (cem. Laodiceidae); B= C, brownei 

Kramp, 6— Mitrocomella brownei Kramp (cem. Mitrocomidae); I —C. sp., 

2 — Mitrocoma annae Haeckel (cem. Mitrocomidae). A — mo Pacceny, 5 — no 

Haymosy, B — mo Puccy u Pacceny,  — no Meunuxosy (H3MeHEHO), a, 6, 2 — 110 
Meliepy, ¢ — mo Kpsomny 


yasMUvH B CTpOeHHH OblIH pasyqeleHbI! Ha TPH poja (Sarsia, Dipurena, 
‘orynitis). Cumdouquble He ABJIAIOTCH UCKJOYeHHEM M3 9TOFO Ipapuua. Tak, 
Be HallIH BeCbMa — OODIYHBIEC, CUMPOMey3bl Aurelia . aurita (L.).u Cyanea 
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capillata (L.). tlerko y3HatoTca Kaxx]bIM, XOTH Opt OHA Ib UX BHJeBIIHM, 4 
NOWHNOMAHOe MOKOeHve STHX Mey3 (cIMPHCTOMBI) HOUTH Hepa3sJM4HMO. { 

Urak, o4veBu HO, YTO B Npesemax KaxK JOM rpynilbl MeTareHeTH4eCKHX KMUIey- 
HOMOJIOCTHBIX MOJIMMEICXOHEI MEXKAY cobOoH ropa3syqo Oosee, 4eM oTHOCAIMMeCA 
K HMM Mefly3bl. Takum o6pa30M ycTaHaBJIMBaeTCA, YTO CKOPOCTb 9BOJIOIMOH- 


p- 


Puc. 2. Pasmmunbie momunbt 43 cem. Bougainvillidae 1 orHocamueca K HUM Mely3bI. 

A — Perigonimus serpens Allman, a — Amphinema dinema Peron et Lesueur (Menysa 

us cem. Tiaridae); 5, 6 — Halitholus cirratus Hartlaub (meqy3a us cem. Tiaridae), 

B, @ — Podocoryne carnea M. Sars (meny3a H3 cen. Margellidae), IT, 2— Stylactis 

hooperi Sigerfoos (mezysa us cem. Tiaridae). A — no Puccy u Pacceny, 5B, 6 —no 
Taptaay6y, a, B, é — no Meliepy, [, 2 — no Sureppycy 


Horo lipollecca y pasHbIX NOKOJIGCHHH MeTareHeTHYeCKUX IKUBOTHBIX MOXKET ObIT 
pa3sIM4qHOH. 


Ilo KakuM Ke HallpaBuIeHHAM HeT H3MeHeHHe NOMHNOB u Meyty3? Hecomuen- 


HO, YTO B OOWEM TvlaHe CTpoeHHA Mefly3 MH MomMNOB uMeeTca MHOTO oouyero. 
OTO CXOCTBO 3aBHCHT He TOMbKO OT OOMLHOCTH NIPOMCXOMKJeHUA, HO OHO MOAPep- 
*KHBACTCA TEMH (aKTOPaMH cpefbl, KOTOPHIC OMMHAKOBLIM HA CXOJHbIM 06pa30M 
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O3AeHcTByIOT Ha 06a NoKOeHuA. Kak cuj{aune OpraHH3MbI, Tak HM MaccHBHBIe 
JH OYEHb MaJIO NOABHAKHbIC IaHKTepbl HMEIOT CO BCEX CTOPOH (B TOpH30HTAaJIb- 
H MJIOCKOCTH) COBepIeHHO OMMHAKOBbIe YCOBUA, UTO H MPHBOAUT K BwIpAacor- 
€ WMH pajlvasIbHOl (ty4uucTol) cuMMeTpHH Tesla. [ostomy nepBnunasd palMavb- 
ad CHMMeTPHA Mefy3 HM NOMMMOB He TOJIbKO cOxXpaHsAetcs y OOONX MOKOWeHHII, 
O HM NOMepxKHBaeTCA BCeACTBHE YKa3aHHOrO CXOJcTBa YCJIOBMi HX OOUTAHHA. 
IHAKO PasJIH4HA B YCNOBUAX CYMeECTBOBAHHA Mefy3 M MOIMMOB ropasjo Govee 
€NIMKM, YM CXOJcTBO. CaMblii (bakT NOABHXKHOCTH Mefly3 Heu36e2%KHO IIpHBeW 
 BbIpaooTKe y HHX OpraHOB ABMXKeHHA; BHAYaNe NaccHBHOrO (30HTHK), a BIO- 
JeACTBHH MW AaKTHBHOrO (Mapyc, KOJIbueBad MycKYJaTypa 30HTHKa). Bosmox- 
(OCTb H3MCHATb NOOMKEHHE Tela B MpOcTpaHcTBe MpHBea K NOABJIEHHIO Opra- 
(OB UYBCTB PaBHOBeCHA, A BOSMOXHOCTh BEPTHKAJIbHBIX MUTpalult (OT cBeTIOL 
[OBepXHOCTH B Oowlee TeMHY1I0 TIyOMHY H OOpaTHO) BbISBaJIa MOABIeHHe y He- 
OTOPbIX BHAOB CBETOUYBCTBHTEJIbHBIX OpraHOB. Opraubl YyBCTB HMeCIOT JLOBOJIb- 
[0 pasHooOpasHoe cTpoeHHe H MOO*KeHHe Ha Tele Mey3bl, ITO TOBOPUT 06 UX 
1€3aBHCHMOM IIPOHCXOKJeCHHH Y pa3sHbIX CHcTeMaTHYecKHX rpynn. Y moJH- 
IOHHOTO NOKOJICHHA HH OHO H3 STHX NpHcnocoOmeHHH He MOrJIO BOSHHKHYTb. 
-A3BUTHE TNOIMNOB WO HHbIMH yTamu. Jia MHOrHX 3 HX, Hallpumep, xa- 
JAKTEPHO HAJMYME 3alNHTHOrO CKeseTa, BOSMOMKHOCTh MOABJICEHHA KOTOPOTO y 
fey3 COBEPINeHHO HCKsIOYeHa, TaK KaK IIpHBesla Obl K yTAKeJIeHHIO Tela, He- 
SOBMECTHMOMY C IIJIaHKTOHHbIM OOpa3s0M 2xKu3HH. Kpome Toro, NpHKpenJieHHbIi 
)Opas XKU3HH MOHMOB NPHBOAUT K OOpasoBaHHiO KOOHHH, UM JalbHelimee pas- 
sHTHE NOJIMMOMAHEIX OCOOeH NOMYHHACTCA 3aKOHAM pa3BHTHA BCell KOJIOHHH. 
Siecbh HeOesbIHTepecHO COCMaTbCH elle Ha OJMH IpHMep, HO yxe u3 Apyroti 
‘PpyMMbl 2KMBOTHIX, Cpeqv Napa3suTHyecKHX YepBelt MeTareHeTHYCCKUM XKVM3HEH- 
IbIM IMKJIOM OOJlafaioT cocaIbuHKH pola Leucochloridium (°). Tlomosospe- 
Ible (POPMbI STHX YepBeH, MOKANH3yIOUIMecA B KMOaKe NTHU, HaXOJATCA B MO- 
TOAHHbIX HW BECbMa OJHOPOAHbIX YCNOBHAX, MaslO CMOCOOCTBYIOULUX HX MOpdo- 
IOTHYeCKOH, a BEPpOATHO, H *u3sHONOTHYeCcKOH AuBepreHunH. Bub storo posa 
> TPYAOM pasMYaioTcA clelwanHcTaMu-rebMHHTONOraMu. BuoBple NpH3sHaku 
-eucochloridium ouveHb OeqHbI H CBOAATCA K pacMOMO%*KeHHIO MaTKH HW KesTOU- 
1HKOB OTHOCHTEJIbHO BeTBeH KHUIedHHKa (1). CnopomucTp! (OMHO 3 MapTeHore- 
ICTHYCCKHX MOKOJeCHHH JTOTO poOfa) TakxKe BeAYT IHAOMapasHTHyecKH OOpas 
KU3HH, IlOC@JIAACb B MOJJOcKax pOjla Succinea. BbIno¥KOBbIBaIOlHeCcA MeLIKO- 
SHJIHbIC BbIPOCTbI CHOPOWMCT MpOHHKAaIOT B Wlylasblla MOJJocKa H OTYeCTJIMBO 
3HJIHbI H3BHE, IIpOCBeYHBaA CKBO3b HX TOHKYy10 CTeHKy. BylaroyapsA sTOMy cllo- 
youucTE! Leucochloridium, xora u ABAAIOTCA 9HAOMAapasuTaMH, HO NOBepraror- 
A HENOCpeJCTBeCHHOMY BJIMAHHIO (PAaKTOPOB BHeLWIHeH cpebl, YTO Ppe3KO CKas3bI- 
saeTCA Ha HX MOpouorHv. CNOpOUHCThI APKO OKpalleHbl (KAYeCTBO, COBepLeH- 
i0 HE CBOMCTBeHHOe APYrHM 3HAOMapasvTaM) WH MOCTOAHHO TlepHcTaJIbTHYeCKH 
OKpalllaloTcA, HMHTHPYyA JMUMHOK HACeKOMBIX. OTO IpHcMocoOsIeHHe UpesBbI- 
[aHHO BaXKHO JIA Napa3suTa, TaK KaK IIpHBJIeKaeT ITH, KOTOPble, CKJICBbIBaA 
[HBaSHPOBaHHBIX MOJIJIOCKOB, 3apaxKaloTcHd yKa3aHHbIMH NapasuTamu. MuTe- 
ECHO, TO CMOpouucThH! Kaxoro Bua Leucochloridium umerior cBoro Ocoby1o 
\Kpacky H (pOpMy H OYeHb erKO OTMMUMMbI Apyr OT Apyra (*). 

Takum 06pa3oM, MbI BUM, 4TO pasHble MOKOJIEHHA OJHOrO BHJa MeTareHe- 
MUeCKHX XKMBOTHBIX, CCH OHH OONTAIOT B HeECXOJHbIX YCJIOBHAX, MOryT 9BO- 
IKOMPOBaTb He TOJbKO pa3HbIMH TeMMaMH, HO H B pa3JIMUHbIX HallpaBseHuax. 
TO ABJEHHe JO CHX MOp He Gblmo OcBeNleHO B OMONOrMYeCKOM MTepaType, u 
IOTOMy aBTOp OepeT Ha ceOA CMeIOCTb OOO3HAUHTb erO TEPMHHOM HEC OT JI a- 
-OBaHHAA IBONWONUHA. 


SoomorHuecKHH MHCTHTYT Tlocrynuso 
Axajemuu Hayk CCCP 8 XII 1955 
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MPEBPAWLEHHE NMMAPMEHTHOPO SNUTEIHA B CETYATKY 
now BUMAHHEM HHO®EHOJIA Y TOJIOBACTHKOB 
OCTPOMOPJLONM JIATYUIKH 


(IT pedcmasaeno axademuxom H. H, Il manveaysenom 15 XII 1955) 


B psy MO3BOHOUHBIX COCOOHOCTHIO K BOCCTAHOBJICHHIO YTpaveHHOu CeTuaTKH 
BO B3POCJIOM COCTOAHUM OOmaaoT xBocTaTEIe am*puoun. TosoBpacTHku OecxBo 
CTHIX amuOuli WO MeTaMopdosa Tak2ke BOCCTaHaBJIMBalOT XMpypruyeckH yfla- 
uleHuyro ceTuaTKy (7). IIpH 9TOM McTOUHHKOM pereHepMpyiolleH ceTYaTKH Yi 
MepBbIX CYKUT MHTMeHTHI suuTeTHH (*) u OOa WMCTKa paylyxuHbI (*), a y BTO 
PbIX — BHYTPeHHHM WMcTOK paylyxKuupl (7). MMewrca KOCBeHHBIe aHHble, YTO 
MHTMeCHTHbIM SMUT TOMOBACTHKOB Tak2%Ke yuacTByeT B pereHepallHH ceTuaT- 
KH (?, 4), H OAH IpAMOH OMBIT, re Ip NWepecayke KyCOUKOB NMIMeHTHOPO SIH- 
TeIMA BO BHYTPeHHIOIO KaMepy Ivla3a TOJOBaCTHKOB OHM JudpdpepenuMpoBasuch 
B ceTuaTky (7). OqHaKO y romOBacTHKOB OOpasoBaHHe CeTYATKH U3 MHTMCHTHOTO 
IUTeIMA CHIbHO 3aTpyAHeHO (4). 

Bo Bcex cilyyanx lepey lpeppallenvem B ceTuaTKy IMIMeHTHpOBaHHBle Ya= 
CTH ryla3a MOJHOCTHIO OCBOOOAaloTCA OT MMTMCHTHBIX rpaHyJI WyTeM UX BHIOpa- 
CbIBaHHA, H JIMIUIb MOce STOTO NpucTynaioT K mpommdepanuu (7,7 *). Ananorng- 
HO STOMY HM B OHTOTeHese H3 KJIETOK rlasHOro 3auaTKa, Audpepenuup yrouluxca 
B C€TUATKY, B Il€pBHYHYI0 MOMOCTh rasa BbIOpacbIBalOTCA NMIMeHTHBIe TpaHyJIbl 
(7,8), Tora KaK HaKOMNeHwe TaKUX TpaHyJI B KeTKAX MpHBOAUT K Auddepen- 
WMpOBKe MOcJeHUX BNUMeHTHBIM smuTeIMH (°). TlopuquMomy, B ria3HOM My- 
3bIpe IpOWCXOAUT NpeocONagaioujee pasBHTHe B OMHHX KJ€TKAX CTPYKTyp, Xa- 
PpaKTepHbIX JIA CeTUATKH, B ApyruxX — JIA MHTMeHTHOTO SNNTeIMA. STO mpH~ 
BOUT K AMBepreHTHOK AupepenuMpoBKe H3HataJIbHO OMHOPOAHOLO MaTepuasa 
rla3HOTO Ty3biIpA Ha Ba, BbINOMHAIOMIMX passJIHUHbIe (YHKUMM, MMcTKa ria3- 
Horo OoKasla. [Ip stom HapacTanue AuddepeHuMpoOBOK OAHOLO THA UCKWIOUAeT 
pa3BUTHe KIe€TOK 110 BTopomy Turly (*). Tak Kak Tako cnenupuyeckon Audde- 
PeHIMpOBKON JIA MMTMCHTHOTO SIMTeCMUA ABJIAIOTCA MMPMeHTHbIe Ppanyvbl, MBI 
NIpeANONORKWIIH, YTO CCH KAKHM-NHO0 BO3eCHCTBHEM BbITeCHHTbh HMHPMCHTHBbIC 
rpaHyJIbI W3 erO KJICTOK, OH JOUKeH JaTb Hayao ceTUaTKe. 

Cpequ Apyrux areuTOB HaMu Opl0 uctIpoGoBaHo JelicrBHe HaTpHeBOL COmM 
uHjopenoa (NaO — <> — N = <=>=0)*. Uszecruo (°,*), uro IIpH coyep- 
XKAHHH B €e pacTBOpe JIMUMHOK aMUOUH y HUX HapylllaeTCA MeaHMHOBbIL OOMeH, 
B P€3yIbTATe Vero pasBUBaloTCA POJOBACTHKH C HeMMTMeCHTHpOBaHHOH Koel, ¢ 
JIMINCHHDIMM MIMTMCHTHOTO SIMTeIMA Ta3aMH, HO HOPMAJIbHBIe B ApPyrux OTHO- 
meHuax. Hacrosmve onpitbl cTaBHJIM CBOeli IebIO BLIACHHTb, C YM CBA3aHO 
OTCYTCTBME MMIMCHTHOFO SNHTeMMA Y STHX 2KMBOTHBIX: Ppa3spyiaeTcA IM OH NOM 
HeHCTBHEM HHOPeHONa HAM MpOUCXOAUT ero BTOPHUHAaA AenMrMeHTalMA u mpe- 
BpalenHe B ceTuaTKy? B nocneqHeM ciy4ae OpIO ObI NOMIYYeHO He TOKO HOBOe 
AOKaszaTeIbCTBO CCPOPpMYJIMPOBaHHOTO BbIMe NMONORKeCHUA O BIMAHHU WHTONMA3- 
MaTHYeCKHX BKJNOUCHHH Ha XapaKTep udcbepeHupoBKH aHHOl TKaHH, HO 


* Tlompsylocb calyyaem BbipasuTb rayOoKy1o 6narogapnocth A. A. Hemogpyky, Kotoppiii 
B3Al Ha CeOA Tpyq cHHTesa HHAOenoNa, os 
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Puc. 1. [a3 Ha 6 feHb onpita. [Turmenrupiii Puc. 2. op3aibyaa uacTtb rma3a Ha 10 eHub ombi- 
QMHTeIHH CHJIbHO paspbIXIeH, . Ta. 1. 9.— MHTMeHTHBIN SNHTeIHH; 6.n.—BbIOpOlleH- 
HbIM MIHTMeHT; mM. C.— MOJIOJaH CeTYaTOUHAA TKAaHb, 

BOSHHKarollad H3 MHTMeHTHOrO SIHTeIuA 


Puc. 3. T'ma3 Ha 18 peHb onbita. I]urmMeHTHbiit Puce. 4. Tlepexoxq monogow ceTyaTOouHOH TKaHH 
=3IIHTeIHH MOJHOCTbIO OTCYTCTBYeT. M. C.— MOJIO- B COM MHrMeHTHOrO anuTemMAaA (18 JeHb ombita) 
lad ceTuaTouHad TKaHb, BO3HHKWaA 4H3 IHI- 

MeHTHOTO 9SMHTeIHA 


WAH, tT. 108, Ne 3, Crpoesa 


Ke H yKasaHne Ha NPHHUMNMANbHY!O BO3MOXKHOCTh CTHMYJAULHH perenepa- 
[ ceTYaTKH, 
Jleticrsuio wHOpenoua oyBepramuch AHUnHKH OcTpoMOpyOH AryWKH 
ma arvalis), HawHHaA CO cTaqMM XBOCTOBOL NOUKH H KOHYAaE cCbOpMHpoBaH- 
MH TOJOBACTHKaMH. BriicHu0cb, YTO Ha pa3HbIX CTaMAX pasBUTHA HHJO- 
(OI SATparuBaeT pasuble OOacTH rasa. Tlomecrus B UHAOPeHON romoBacTH- 
Ha CTauM KpyrioH NOUKM KOHeUHOCTH (23 WT.), MBI JeficTBHTeIbHO OGHapy- 
IM, UTO y HUX NPOHSOMWIO BLITeCHeHHe NHIMeHTHBIX pany H Mpespaujenue 
MCHTHOFO SIIMTeIHA B CeTUAaTKy. 
PooBacTHKu MoMeljasucb B pacTBop HHAOenona (1 : 500 000, cpexusaa Tem- 
aTypa 16°), KOTOpbI MeHAJICA Yepes JeHb; KOHTPOJIbHbIe XKHBOTHBIC coyep- 
Icb B OObIMHOL Bose. PukcaluA MPOUsBOAM ACh COOTBETCTBEHHO 3TaaM H3- 
leHuA Tvia3. PuKcaTop — xuAKOcTb Bysva; OKpacka TOTasbHO — GopHBM 
MHHOM H Ha cpesax — mo Manaopu. Onpit npogomKascn 18 AHei, npn 9TOM 
OMbITHIC YKHBOTHBIC HE OTCTABaJIH B pa3BHTHH OT KOHTPOJIbHbIX. 
Y rojOBacTHKOB, B3ATHIX B OMbIT Ha CTaMH KPyrvOl NOUKH KOHeUHOCTH, ria- 
BHOMHE AuppepeHUMpoBanbl, CeTYaTKa HMECT BCE OCHOBHbIE COM; XOPOUIO. 
BHTbIC OTPOCTKH 3PHTeJbHbIX KJIETOK WH MMPMCHTHOrO SNHTeIMA HaxOAATCA 
eCHOM KOHTAKTe [pyr c Apyrom. 
Yepes 4 HA MOMOMbITHbIC KHBOTHbIe 3aMeTHO OMeMHEIOT, HO Tla3sa OcTalwTcs 
MaJIbHbIMH. Uepes 6 AHell NOBepXHOCTb ra3a BHITIAAUT cylerKa paspbiXJeH- 
i. DucTomorMueckHe Cpe3bI MOKA3bIBaIOT, ITO B OAHUX cAyYAAX Tas CKavcH 
rka, B Apyrux UcyesaeT NOMOCTh rasa, OnarowapA weMy csIOH ceTYaTKH 
wimaroTca. IIMrMeHTHbIM SMUTeIMH paspbixXeH, OcOOeHHO B JOp3ambHOH 4a- 
ruiasa. [I]poucxogur BplOpacbiBaHHe MHIMeHTHBIX TpaHyJ B NepBHYHyIO M0- 
Tb [la3a, H MHIMeHTHBIM STMTeMH MecTaMH cyIerka yTommaetca. B pa3sHpix 
AX CETYATKH BUAHbI CHHHUHbIC HEKPO3bI. CocyAucTad OOON0UKa 3HaUNTeIb- 
AeCNUrMeHTHpyetca H BOH3H Hee MHOTO (parolwMTHpOBaHHoro MHrMeHTa 
i, 1). 
K 10 quo ombITHbIe TOOBaCTHKM BbITAAAAT 3aMeTHO cBeTee, H pasMep HX 
13 MCHbIUe, UCM Y KOHTPOJIA, MOBEPXHOCTb Pla3 3HAUMTeIbHO paspbIXJIAeTCA. 
-cpesaxX BHAHO, 4TO y BCeX TOMOBACTHKOB ucuesaeT TOMOCTb rasa. B Jop- 
IbHOH YaCTH MHMeCHTHbIM STIMTeIMH CTAHOBHTCA MHOTOpAAHbIM WH HadMHaer 
SBpallaTbeA B MOOMy!oO CeETYATOUHYIO TKaHb, BbIOpacbiBan MMIMEHT B MepBH4- 
© Mlom0cTh rasa (pvc. 2). B ocrambHbIx OOacTAX IMIMeHTHbIM SIMTeIMH 
Ib pa3pbixsieH. CeruaTka, yTOUeHHad MO cpaBHeHHIO C KOHTPOJIbHOM, CO- 
AHACT BCE XAPAKTEPHbIe COW, OTPOCTKH Me 3PHTebHBIX KJeETOK MOBepraror- 
JlereHepaTHBHbIM H3MeHeHHSIM. 
B nociezyrouve JHU B MHTMeHTHOM STHTeIMH MOABAAIOTCH KaK ObI MIeWIH, 
303b KOTOPble MpocBewBaeT Oeylad TKaHb CeTUATKH, H, Hakone, K 18 AHH. 
ACTH FOJOBACTHKOB Tyia3a OKa3bIBaIOTCA MOUTH MOJIHOCTbIO eMHMIMeHTHpOBaH- 
mu (8 wT.), y Ipyrux — o6ecuBeyeHHbIMU HanonoBuHy (3 wWT.), y TpeTbuxX — 
MO H3MeHeHHHIMH (8 mT.). DucTromormgecKkoe H3yYeHHe MOKAa3bIBaeT, UTO 9TH 
Ibl Tyia3 —cJleAcTBHe pasHO cTeleHH H3MeHeHUA TOA AelicTBueM UHoPe- 
1a, HU 3ecb BUAHEI Bce MepexOJHbIe KapTHHE! MpesBpamjenua. Ecau rasa 
Thero THIIa MaJlIO H3MeHEHbI 10 CpaBHeHHlo c 6 J{HeM ONbITa, TO B N€pBOM TuTe: 
13a Kak OpraH 3peHHHA, CHIbHO peyuupoBanbl. CeTuaTKa 3fecb Teps#eT cBOe 
TeHHe Ha COM, COXpaHAA BHYTPeHHUM ceTUATHII CMOH MMLIb Ha HeOOJbILOM 
oTaxKeHHu. Hexporuyeckux H3MeHeHHIi B Heli HeT. Ha 3af{HeM NoJiioce Ha- 
[TCA MOJIOCTb, BBICTIaHHaA 3arHyBUIMMcaA Hasa] MW 3aMKHYBIUMMCH CJIOeM 
ATCIbHBIX KJIETOK, KOTOPbIM MeCTaMH yTOJIaeTCH HU JaeT HayaJIO MOJOON 
yaTouHol TKaHH. BaToli nomOcTH CKOMAeTCA BbIOPOWIeHHbIM U3 KETOK NHMY- 
HT. [IMrMeHTHBIL SMHTeIHH B OombUIeH YacTH He TOJIbKO NOJIHOCTbIO Aenur- 
HTHPOBaH, HO MOTepsAJI CBOIO CHeMMpUKY, NpeBpaTHBIINCh B MOJIO/ly!o ceTya- 
JHYIO TKAHb, B KOTOPOM MHOTO MHTO3OB (plc. 3). 
Hau6oupmie cnoco6uocThio K MpeppallleHuto B ceTYUATKy OONafaioT Hapyx- 
H JMCTOK paylyxXHHbl H OOMACTH MHTMeHTHOTO STIMTeIMA, NpusexKallMe K 
IyxKuHe (OcoOeHHO c JOpsabHOH cTOpOHD!), HW 9Ta CMOCOOHOCTb MaflaeT 10 
563;, 


HamlpaBseHuio K 3aqHemy Momocy rasa. B sTOH 30He HOBaA CeTYATKa HepexO 
B CWO KIeTOK MHrMeHTHOrO smuTemuAa (puc. 4), AHUIb MecTaMy o6pa3yioll 
HeSHAUHTebHbIe CeTYATOUHDIe yTommenud. B HeKOTOpbIxX CMy4aAXx COM MMIME 
HOO STUTeIMA Ha SaHeM MOvoce BOOOITe He IpOcmexKMBaeTCA, H HEACHO, Ff 
PYyUIMJIcA HM OH WIM, IpeBpaTHBLIMcb B ceTYaTKY, MpMcoeAMHMJICA K SpuTe 
HOMy cwlo10 (puc. 3). MeseHxumMHasd OOo04Ka, Tepexosalad BIepequ BO BH 
PeHHIOIO pOroBully, Bcerfa cOxXpaHweTca. . 

Takum o6pa30M, Onarofapa ApoOuow *uKcalluu, yAasOcb IpOcJeAuTh, 
IIpH JeHicTBHH HHAOeHoOMa NpOMCXOUT He paspylleHHe HIM Npoctad AenMrM 
Tall[MA KJI@TOK IMPMeHTHOFO SIMTeMMA Tila3sa, a Boe 3a BbiOpacbIBaHHeM TI 
MeHTHDIX rpaHyJI HawMHaeTcA JeweHHe ero KMeTOK HM MpeBpamyeHve B MOJOD 
TKAHb CeTUAaTKH. CupalliMBaeTca, C YEM CBASAHO BbIOpacbIBaHHe MMIMCHTHBIX PL 
HYJI H3 e€fO KJI@TOK: C TeM JIM, 4YTO OCTaHaBJIMBaeTCA MeJIaHMHOBbIM CHHTE: 
Tora panee cPopMMpOBaHHbIM MMIMeHT BbITaIKHBaeTCA 3a Mpefesbl KMeT 
WIM 3aTparuBaiorca Apyrve mpoueccbl KMeTOUHOTO OOMeHa? Ha 970 HeIb3sA 
BeTHTb, paciOslarad TOKO H3JIO%KeHHbIM 3ecb MaTepHanoM. IlosTomy BOT} 
.0 O6HOXHMH4eCKOM MeXaHH3Me JelicTBHA MHAOpeHOMa B HacTOAMIeH cTAaTbe 
3aTparuBaeTca. 

CyllecTBeHHbIM pe3yJIbTaTOM J[aHHbIX OMbITOB ABJIACTCA TO, 4TO 3]eCb 
MCXOMUT MpeBpallleHHe MMMCHTHOYO SIMTeIHA B CeTYATKY B WeJIOM ria3y, TO! 
Kak OObIUHO MpOlecchl MpeBpallleHHA TKaHeH, BeyuyMe K pereHepalluu, Hac 
MatoT MOcie yaseHHA COOTBETCTBYIOMIUX YacTelt riasa. 

PesyJIbTaTbI HCCIEOBAHHA MO3BO/IAIOT CeNaTb cefyroulwe OOWMe BBIBO! 
1) IMrMeHTHDIM sTMTeMM MMUHHOK OecXBOCTHBIX aMpPHOuH B OCOObIX (PU3HO. 
THYeCKHX YCJIOBHAX JaHHOrO ONbITa cHocobeH MpeBpalllaTbes B ceTUaTKy; 2 
IIMTMe€HTHOM 9IHTeIMH CyMlecTByeT TpaqHeHT NO cNOcOOHOCTH MpeBpallsati 
B ceTuaTKY, YyOpIBalolleH MO HampaBJIeHHiO OT paly2XHHbI K 3aqHeMy TIOJIK 
ra3a; 3) cMocoOHOcTbh MpeBpallleHHaA B CeTUaTKY CTOHT B CBA3H CO cTerleH 
AupepeHuMpOBKH NMIMeHTHOrO SMMTeIHA; Tak, Ha 3a{HeM Nostoce, rye NMrMe 
HbIM SIUTeNMH AudpepeHuupyetca paHbie U CHsIbHee, EM B Apyrux oOsact: 
OH OOaaeT HAMMeCHbIICH CMOCOGHOCTHIO MpeBpallleHHA B ceTUAaTKY; 4) WoKas< 
MIPHHUMNHabHad BOSMOXHOCTh MpOM3BObHOH CTHMYAAWMU WpespalleHua 
MCHTHOPO SNHTeIMA B CeTYATKY Ha OCHOBe NOMOKeHuU, chOpMyAMpOBaHHb 
Hayasle HacTOAMero cooOmleHuA. 

EcuM TpX lepBbIX BbIBOJa MOATBEPKAaloT Te BLIBOALI, KOTOPHIe yxKe B Mpe 
HAX McceqOBaHHAX (7, 4, ”) BbITeKaIM M3 KOCBeHHbIX JaHHbIX, TO MOcueTE 
‘ABJIACTCA HOBbIM H, KaK HaM IIpe{CTaBJIAeTCA, OTKPbIBAe€T HOBbIC MepcneKTH 
B HCCeqOBAaHHAX NO pereHepaluu rasa. 


VWucrutyT Mmoposoruu %xXMBOTHBIX Tlocrymu.10 
Axayemun Hayk CCCP 13 XII 1955 
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